CA20N ONE PUBNS 
Ze I 


-83HO21 
2 
2 oo 
= Ontario 


UTM) 


ROYAL COMMISSION OF INQUIRY INTO CERTAIN 
DEATHS AT THE HOSPITAL FOR SICK CHILDREN AND 
RELATED MATTERS. 


Hearing held in Court Room 20 
Court House 
361 University Avenue 
Toronto, Ontario 


The Honourable Mr. Justice $.G.M. Grange Commissioner 
P.S.A. Lamek, Q.C. Counsel 
E.A. Cronk Associate Counsel 
Thomas Millar Administrator 


Transcript of evidence 
for 


June 22nd,. 1983 


VOLUME 2 


OFFICIAL COURT REPORTERS 


Angus, Stonehouse & Co. Ltd., 
14 Carlton Street, 7th Floor, 
Toronto, Ontario M5B 1J2 


595-1065 


i} 


ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


1 ROYAL COMMISSION OF INQUIRY INTO CERTAIN 
DEATHS AT THE HOSPITAL FOR SICK CHILDREN 
2 AND RELATED MATTERS. 
3 
4 Hearing held in Court Room 20, 
Coume. House, 3601 University 
5 Avenue, Toronto, Ontario, on 
Wednesday, the 22nd day of June, 
6 OBB, 
| 
7 
S| 
9 : i 
THE HONOURABLE MR. JUSTICE S.G.M. GRANGE =- Commissioner 
10 THOMAS MILLAR - Administrator 
11} MURRAY R. ELLIOTT ~ Registrar 
12 4 
13 
14 APPEARANCES : 
13) fe oe Ag GAMER, Q.C.) Commission Counsel 
Pie e SRONK ) 
16 
TEC aMARSHALL,. O.C.) Counsel for the Attorney- 
17 D. HUNT ) General and Solicitor 
General of Ontario 
18 (Crown Attorneys and 
Coroner's Office) 
19 Tee oO a Oe) Counsel for The Hospital 
I. J. ROLAND ) for Sick. Children 
20 R. WELLS ) 
: Counsel for The Metropolitan 
1 D. YOUNG Toronto Police 
| W.N. ORTVED) Counsel for numerous Doctors 
22) K. CHOWN ) at The Hospital for sick 
Children 
23 
Be ot MES ) Counsel for the Registered 
24 fe RLVLEY? ) Nurses' Association of 
Ontario and 35 Registered 
95 | Nurses at The Hospital for 
Sick Children 


me 
(a ean Pay 


Ans Why ie sre Py 
ce. a 


- ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


1 APPEARANCES: (Continued) 
2 
W. BOGART Counsel for Susan Nelles - 
3 Nelles 
4 Gukmrse GRATHY.,). Counsel for Phyllis. Trayner - 
E.J0. FORSTER) Nurse ; 
P. RAE ) 
a 
C. -BUHR Counsel for Sui Scott - Nurse 
6 
Ue TOLAH Counsel for Janet Brownless 
” (Vereecken) R.N.A. 
N. GOODMAN Counsel for Mrs. Christie - 
8 
| Pes gs 
| 
9| M. MANNING, Q.C.) Counsel for Mr. and Mrs. 
S. LABOW ) Gosselin, Mr. and Mrs. Gionas, 
10 Mr. ang: Mrs. “inwood, sMr. and 
Mrs. -lurnery and iin. ana Mrs. 
Lutes (parents of deceased 
11 : 
children) 
12 F.J. SHANAHAN Counsel for Mr. and Mrs. 
Dominic Lombardo (parents of 
13 deceased child Stephanie Lombarda) 
14 W. Tt, TOBLAS Counsel for Mr. and Mrs. Hines 
(parents of deceased child 
Jordan Hines) 
15 
16 
1 
18 
19 VOLUME 2 
20 
zi 
pe 
23 
24 
25 


} 
iD oe 
} 
' 1 1 if 
; 
+4 > ~“ ? 
| ~ Al 4 
‘ 
be 1 
ce to oe i 
U a 
—_ | 
} 
es 
A 
; i 


{ bape Yao | 


AARTOROT .b. a 


: s ‘ 


‘> ,.DATAVAM Pe A " y 


¢ siialain th 


- ; " HY beh f] 


- - ae 4 Jul 


my ‘ | ef a ae 


f ha 
’ i} 
(VarAaTe: | re %, 4 


pA 
> « 


+. REG -.D 


H 7" a ye t 


& 


"MAMTIDOD) . “i 


WOE ALT 


ANGUS, STONEHOUSE & CO. LTD. (i) 
TORONTO, ONTARIO 


1 


INDEX OF WITNESSES 


i) 


NAME Page No. 


4 CIMBURA, George (Sworn) , 92 


5 Direct Examination by Mr. Lamek 92 
Cross-Examination by Mr. Ortved 163 
6 Cross-Examination by Mr. Scott 190 
Cross-Examination by Mr. Bogart 243 


(ee) 


Digitized by the Internet Archive 
in 2023 with funding from 
University of Toronto 


https://archive.org/details/31/761118500412 


\/EMT/ak 


2 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. 88 
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---Upon commencing at 10:00 a.m. 

THE COMMISSIONER: Lethinkeateis 
most unlikely that Mr. Cimbura is going to be 
concerned about future prosecutions or future 
Civil actions, but this applies to all witnesses, 
and I have been giving some thought to it. 

If you look - you won't have these 
before you but I will tell you what is concerning 
me: Section 9 of the Public Inquiries Act says 
In Subsection 1 that a witness to an inquiry shall 
be deemed to have objected to answer any question 
asked him upon the ground that his answer may tend 
to criminate him or may tend to establish his 
liability to civil proceedings at the instance of 
the Crown, et cetera. And no answer given by a 
witness at an inquiry shall be used or be receivable 
in evidence against him in any trial or other 
proceedings against him thereafter taking place 
other than a prosecution for perjury in giving 

such evidence. 

Now that - there is a constitutional 
problem as you may appreciate, and Subsection 2 
says that a witness shall be informed by the 
Commission of his right’ to’ object’ to) answer’ any 


question under Section 5 of the Canada Evidence Act. 
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ANGUS, STONEHOUSE & CO. LTD. 89 
TORONTO, ONTARIO 


If you look at Subsection 5 of the 
Canada Evidence Act which of course is a Federal 
Statute, Subsection 1 is that no witness ‘shall be 
excused from answering any question upon the ground 
of incrimination, et cetera, or ddability sto civil 
proceedings. 

And then Subsection 2, which is used 
all the time, where a witness does object to answer 
upon that ground, then the witness in those 
Circumstances - '"...the answer.so given. shall -not 
be used or receivable in evidence against him in 


any criminal trial or other criminal proceedings -:- 


Now if that were all there was to it, 
I would be obliged or somebody would be obliged to 
say to every witness that Section 5 applies and 
you can object on the grounds of incrimination, 
and under those circumstances the evidence will not 
be held against you. 

However, I take it the whole matter 
is.solved by Section.13.of the,Charter ,of Rights 
which says "A witness who testifies in any proceeding 
has the right not to have any incriminating 
evidence so given used to incriminate that witness in 


any other proceedings, except in a prosecution for 
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ANGUS, STONEHOUSE & CO. LTD, 90 
TORONTO, ONTARIO 


1 
2 ney 
perjury or’ for the’ giving of contradictory évidence." 
3 Now I take the position, therefore, 
4 that it is unnecessaryto advise any witness of 
5 Section 5 of the Canada Evidence Act, so I won't 
6 aS tt} 
: Now I will hear argument if anybody 
wants to argue me out of that position, and any 
: counsel is, of course, out of an abundance of 
caution, is entitled to take any position with his 
10 Own client that he wants to. But as far as I am 
ie concerned the witness is already protected under 
19 thetCharter of Mkrghite sand *rt “rs“torall yrannecessary. 
13 The next thing I want to say is 
‘V9 something about the transcripts. 
I understand that Mr. Chapman has 
af produced some and may have even distributed them 
by now to those who are funded and to those who 
17 are paying for them. I understand that in the 
18 normal course they will be available the following 
19 day. If for some reason you desperately want them 
20 the night before to prepare yourself, I understand 
01 they will be ready four or five hours after the 
conclusion of the hearing at Mr. Chapman's office 
se if you seek them. 
= Now has anybody else anything before 
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ANGUS, STONEHOUSE & CO. LTD. 
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1 
2 Mr. Lamek starts in? 
3 Yes, Mr. Ortved? 
4, MR. ORTVED: Just to follow up on 
5 that order of business discussed at the latter part 
6 of yesterday's proceeding, in connection with the 
: manuscript concerning the epidemiological assessment, 
I have provided a copy, of sthat to Mne i Lamek tor vou, 
Mr. Commissioner, and I am given to understand - 
? my copy came to me via Dr. Carver, the Professor 
10 of, Pediatrics at _thesHospital for Sick sCchildren, 
it and it has been provided to them by one of the 
12 authors who I understand is similarly one of the 
13 authors of the Atlanta Report for comment. 
A Apparently he checked with that 
author and according to the letter which I have 
" given to Mr. Lamek, the author or one of them, 
Mr. Buehler, takes the position because the 
17 Manuscript is in.dratt.formeandynotp tinal forse 
18 has no objectionstesusingsit, Mr. Commissioner, but 
19 feels,itvoughtenot £a be distrabuted. 
20 Now I leave that matter up to 
a Mr. Lamek and yourself. 
THE COMMISSIONER: Anything on that, 
£2 
Mr. Lamek? 
i MR. LAMEK: Mr. Commissioner, 
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ANGUS, STONEHOUSE & CO. LTO, 92 
TORONTO, ONTARIO 


Mr. Ortved has indeed provided to me today a copy 
of the draft paper for publication together with 

a covering letter, and I am grateful to him for 
that. I have not had an opportunity to review it 
yet but on a close glance it appears to me - sort 
of quick glance - it appears to me to fall into 

the same category as the document that was referred 
to yesterday, the seven-page extract, and not to 
include the material which has has been of concern, 


but I’ will confirm that7*on*closer reading: 


THE COMMISSIONER: Yeo ewer regi. . 
Thank you. 

Anything else? 

All right then, Mr. Lamek, will you 
proceed? 


MR. LAMEK: Thank you, 
Mr. Commissioner. 
May I call then Mr. George Cimbura? 
GEORGE CIMBURA, Sworn 
DIRECT EXAMINATION BY MR. LAMEK: | 
7 Mri*Cimbura;y 1L yOu" preter: co 
stand or Sit, 1c 1S Encrrely-up to-you-. 
AY Thank you. 
O° You are now I understand the 


Deputy Director of the Centre forForensic Sciences 


TAM TM Ay Fi WWORALe 


ate ke fms oe oh tte 
Pg AS 17 i 


Wil Ste nwoYy 
al 4 
i] 


ANGUS, STONEHOUSE & CO. LTD, Camouce /- Greets 93 
TORONTO, ONTARIO (Lamek ) 


J 
2 hererdn*’ Toronto? 
3 A. Thatetss correc, sin: 
ss Q. And when did you become 
5 Deputy Director? 
6 AG This was last year, in July 
7 of last year. 
QO. July of cLoszeeePpracr, to that 

e you were the head of the Toxicology Section of the 
? Centre for Forensic Sciences? 
4 As Mat. 1s CoOrrece, sir. 
11 ©); And you had been a member of 
al the Toxicology Section since 1961 I understand? 
13 A. that Dsxcorrece 
a QE Becoming the head of that 

Sectiondinel96e82 
15 

‘A. Thathiswcoerrects ysis 

1p O« And will you just tell us 
17 very briefly, i£,it ishpesssbterteondo tirbriefily, 
18 My. Cimbura, what is foxicologyzZ 
19 A. Well, forensic toxicology deals 
00 with the examination of items received from various 
91 | criminal and medical-legal investigations for the 

presence of alcohol, drugs and other chemical 
poisons and the interpretation of the result of 
ae findings in body specimens and related items with 
24 
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Cimburays drce ws 94 
(Lamek ) 


regard to their possible significance. 

Or In terms of your educational 
background and qualifications, Mr. cimbura,/ 1 
quickly have it from you that you were graduated 
from the University of Toronto in 1959 with a> 
Baché€lor of Science Degree in Pharmacy. 

Ate That vs scorrect;, sir? 


Ore You received the Master of 


Science Degree in Pharmacy from that same University 


In: 9637 
Bs That asscornect, bSi ne 
THE: COMMISSTONER: Bachelor in 1969? 
MR. LAMEK: Q. 1959 and Master 

of Science in 1963. By the time, therefore, you 


obtained your Master's Degree you were already 
employed as a member of the Toxicology Section of 
the Centre for Forensic Sciences? 

As Thate:Ssweorrectpesir: 

OF You are a past President of 
the Canadian Society of Forensic Science.? 

A. That. Eslconrvects 

Oe And past Chairman of the 
Toxicology Section of that Society? 


A. Thativs eorrectsesLra 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex. 95 
TORONTO, ONTARIO (Lamek ) 


OE And a Fellow of the American 
Academy of Forensic Sciences? 
A. Prats correct. 


O; And a Member of the 


International Society of Forensic Toxicologists? 
rae That ‘S"PLlgoht,-isaw 
OF And talisormichec loser to home, you — 
are, I understand, a Member of the Drug Advisory 


Committee for the Ontario College of Pharmacists? 


A. Thatssecorrece,] sia 
a) And lest there be no misunder- 
Standing - lest there be any misunderstanding, Mr. 


Cimbura, tell us, what is forensic science? 

A. Forensic science provides 
assistance by means of scientific analyses to various 
official agencies involved in our system of | 
administration of justice. This would be agencies 
such as police agencies, crown attorneys, defence 
counsel, coroners, pathologists and other investigators 
in various forms of scientific analyses. | 

Oh You ‘told us’ what ‘toxicology is, 
Mr. Cimbura. I would take it that the analysis of 
blood or tissues for the presence of drugs is carried 
on in the toxicology section of the Centre for 


Forensic Sciences? 
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ANGUS, STONEHOUSE & CO, LTD. Cimbura, dr.ex. 96 


TORONTO, ONTARIO (Lamek) 
1 
2 A. ThAELS “GOrpeci, pour. 
3 Q. Is there any other section 
4 of the Centre which carries on such analyses? 
A. No, #this-s1ls.done on. cur 

f Toxicology .Section,, that’s jcorrect, sir. 
: or LL know, «Mc. .Cibmura,, Enat.you 
g became involved in the analysis of blood and tissue 
8 for.digoxin.in the late .winter, early spring of 
9 1981 with respect to samples that were received 
10 at the Centre from children who had died in the 
i Hospital “for Sick Children, thats so, sent 22 
: A. Well, as I recollect, this 
was in, <ves,-March,. 198) that al cCorrece, 
- O. NOW yep lore toy that. Dadevou 
if had any experience in digoxin analysis of samples? 
15 A. Not really any substantial 
16 degree of experience altogether, not in relation 
17 to the more modern techniques that are involved 
18 in digoxin analysis...,.,would say no, that’s right. 
a oe To your knowledge, had anyone 

else in the Toxicology Centre had such experience 
“ prior to the spring-~of 13g), 
a Ne Well, perhaps if I could 
22 modify my previous answers. I was generally 
23 familiar with the drug digoxin and generally 
24 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura P dr.ex. 97 


TORONTO, ONTARIO 


(Lamek) 


familiar with the techniques used, but no personal 
experience. There was no ths else. 

THE COMMISSIONER: Mr. Lamek, I'm 
having a little problem, I don't know whether any- 
one else is. I know you are speaking into the 
machine. How is the hearing for Counsel generally? 
It's probably only age that's the problem. All 
right, we'll carry on, do ice best you can. 

MR. LAMEK: OF, You can make a 
tune’ on those, Mr. Cimbura. 

Can you tell us, please, does the 
detection and measurement of digoxin ing; det us say 
blood, involve any particular problems? Are there 
any qualities of digoxin that make its detection 
and measurement difficult? 

A. Well, yes, one characteristic 
is that the doses of digoxin are relatively low, 
it's: avpotentdnugs 

THE COMMISSIONER: I'm sorry, what 
was that? 

THE WITNESS: Les Aipotent, drug. 

THE COMMISSIONER: Yes, all rights 

MR. LAMEK: Mr. Cimbura said the 
doses are small, it is a potent drug. 


THE WITNESS: With the result that 
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TORONTO, ONTARIO 


(Lamek) 


after distribution in the body the quantities to be 
detected are extremely small. They are in, as we 
measured them, nanograms per millilitre, one nano- 
gram being one-billionth of a gram. This is one 
potential problem with respect to analyses which 
require certain techniques. Another potential 
problem with respect to digoxin is that it has a 


high molecular weight. 


MR. LAMEK: ys A high molecular 
weight? 

A. Molecular weight. 

Or What is the significance of 
Cirart ? 

A. Well, the significance I am 


attempting to allude to is that, for example, one 
of the instrumental techniques which has now become 
very useful in forensic toxicology is mass 
spectrometry coupled with gas liquid chromotography, 
and because of the high molecular weight of digoxin 
and other chemical aspects of digoxin, this 
particular good technique does not lend itself 
readily ‘to digoxin ‘analysis. 

I'm not sure whether I've answered 
your question. 


OF Yes, thank you. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura , OG. 6%. 2y 
TORONTO, ONTARIO (Lamek) 


THE COMMISSIONER: You answered the 
question but it doesn't explain it to me. What is 
the high molecular weight and does it affect the 
analysis? 

THE WITNESS: The particular 


instrumentation mass spectrometry coupled with gas. 


chromotography lends itself more to analyses of lower | 


molecular drugs than digoxin has. It provides the 
necessary separation on the column and the passage 
from the gas Chromotography tothe mass spectrometry. 


MR. MANNING: TAM eSoriny 7 oi. 


Commissioner, I can't hear, he's dropped his voice 


down. 
THE COMMISSIONER: I know. The problem 
is he's trying to satisfy me by speaking to me andy: as | 
a result, he's speaking away from the microphone. So, 
it's a problem. Now, those two microphones, do they 


both perform the same service? There are three of 


them! 
Yes, all right, carry on, Mr. Lamek. 
MR. LAMEK: On, Mr. Cimbura ,) ao; & 
understand the answer you just gave to the 
Commissioner that certain sophisticated analytical 
techniques and equipment is not appropriate for use 


for the analysis of digoxin simply because of the 
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TORONTO, ONTARIO (Lamek ) 


Size and the weight of the digoxin molecule? Is that 
essentially what you are saying? 
A. That and a combination of the 


frolaxt 


parties that I mentioned, the low quantities present, 
the large molecule and the water pe Lone one (op. arme! 
and certain other chemical properties, that's right, 
make it less readily applicable to -- I believe now 
something happened to the microphones -- make it less 
readily applicable to sophisticated instrumentation 
Such aS mass spectrometry combined with gas liquid 


chromotography. 


Q. For those reasons then, certain 


analytical techniques are not, I take it, available or | 


suPtablecforseuse in?’the analysis tof digoxin, but f 
take it from what you have said about the very small 
quantities of digoxin one may expect to find in blood, 
that the analytical techniques that are used are 
required to be extremely sensitive to detect very 
small aquantities. Glen tiate airs 

Ae That's correct, Sir. 

Oo. Ali eaqnt.o Now, what, 2.neLeo le, 
was the analytical procedure that was used either at 
your lab or generally for the detection and measure- 
ment of digoxin in, let us say, blood? 


As Well, the most common procedure 
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TORONTO, ONTARIO (Lamek) 


at that time reported in the literature and I believe 
used in clinical laboratories as well as some 


forensic laboratories was the technique of radio- 


immunoassay... 
O% Radioimmunoassay?» * 
A. Thats S COreeo ly Jeu, 
On I believe that is commonly 


reterred to: jer, and lL wi hiealsowererm. © it as RIA? 


A. That-"s (S0rreche sire 


Ox Now, can you tell us please what | 


is the principle upon which that analytical technique 


Or procedure operates, how does radioimmunoassay 


operate to detect and measure digoxin in blood, what's 


the principle of it? 
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ANGUS, STONEHOUSE & CO. LTD. Gimbuta;.-autfex, 102 
TORONTO, ONTARIO (Lamek ) 


Ag The principle’ of this tectiniquée 
is based really on two principles. It is based On 


the principle of radioactive measurements -- 


On Radio? 

A. Radioactive measurements. 

MR. MARSHALL: I am sorry, radio -- 

THE WITNESS: Radioactive measure- 
ments. 

MR. LAMEK: Q. Radioactive measure- 
ments. 

Aw Yes, and che principle, oF 


immune response, immunology. 

OF Can we take those two separately 
for the moment, Mr. Cimbura? First you say radio- 
activity measurements. In units of the kinds that 
you have expressed, that is to say nanograms 
billions of a gram, I take it we are not weighing 
the substance so much as detecting it by other means. 
Is that what the radioactivity measurement element 


is about an this-procesc: 


A. Yes. "If I May try to explain 
briefly. 

ls Yes. 

as In my own words. The essential 


complements of any radioimmunize technique are 
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TORONTO, ONTARIO ( Lamek ) 


finse of. all ah.antibody ttodigoxin yeurhasitants - 
body is produced in animals by injecting the animal 
with a special form of the: drugyamerthis case 
digoxin, we are talking about, and collecting the 
blood from the animals and subjecting it to various 
purification processes and as a result one ends up 
with an antibody to the drug digoxin. 

The second essential complement is 
a digoxin compound which is incorporated into a 
radioactive label, so-called label, Mr. Commissioner. 

Oe Label or tag. 

AS In case of the radioimmuno~ 
assay we are using, and which is usually used, 
the radioactive tag is iodine 125 which is 
incorporated into the molecule of digoxin. 
Those are two essential complements. There are 
other complements, the so-called package or kit 
that are in many cases commeyically available for 
laboratories. 

The overall technique after mixing 
various re-agents including the two complements I 
have mentioned with the specimen for analysis under 
control conditions, there is a competition during 
the test between the radioactive digoxin and any 


cold, if I may refer tothe term, bthat is non- (sis ac 
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TORONTO, ONTARIO 
(Lamek) 


1 
2 elements. / A Lene! of blood which you want to 
>| andlyze, that 1s*one,;*s Letnot? 
4 A. That is*corrects 
5 OF The second: digoxin which has 
6 been tagged with a radioactive substance, you say, 
: generally iodine 125. 
A. That TseVeorrect . 
: Os And third: antibodies which as 
4 you have told us are produced from the bodies of 
10 animals, antibodies to digoxin. 
| A. Thateds*e6rrect ; 
12 OF Can we just focus on those 
13 antibodies for a moment. As I understand it and 
4 I have a very feeble understanding of the principles 
of immunology, but as I understand it if a substance 
) is introduced into the body, the body will manufacture 
0 or produce bodies which will in effect neutralize 
17 that body by seizing upon it. Is that a very rough 
18 description? 
19 A. Ves. §T) Shouldiquality)that. 
20 I am not an expert in immunology myself. 
91 O% Pee istelear’ i -am not, 
Mr, Cimbura,’ but: if we%can have’ at) Veast'va® basic 
understanding. 
- A. That is a basic understanding, 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex. 106 
TORONTO, ONTARIO (Lamek ) 


thaeiisvtigwe? 

an And the antibody that the body 
produces, iS ifsyou will,wtathes like»aaséxrt+o£ 
hand and glove situation. It is fitted to the shape 
of the substance which it wants to lock up and 
neutralize. Is that fair? 

A. Yes, somewhat. 

Q; AndssOailftnanyrleft fist is the 
substance that has been introduced and it is a 
substance which my body does not particularly want 
to have, it will form an antibody in the ‘shape of 
my right hand and the two will lock together and 
in effect the foreign body is going to be effectively 
neutralized. Is that the principle? 

A. Yes, that is roughly the 
principle of an immune response in the body to the 
foreign material. 

0. And what you are obtaining, 
having been manufactured in the bodies of animals 
is an antibody which will seize upon the digoxin 
molecule? 

Ax Thateas correct, 

Q. ind Seeaneliraght thake the 
antibody around its surface or whatever it may be 


has a number of sites which are capable of taking 
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ANGUS, STONEHOUSE & CO. LTD. Cimburea, Gr.ex. 107 
TORONTO, ONTARIO ( Lamek ) 


up digoxin molecules? 

AX That is right, so to speak. 

QO. I have done it ina sort of 
one situation or illustration but in fact there 
would be a group of these to take up a group 
of these? 

pe Yes, the actual sites are, 


I believe, known but this is roughly -- 


Q. That is the basic principle? 
A. Thatyvisarnghtyalesan. 
Oz Now, with these three elements, 


that is to say the sample to be analyzed and the 
radioactive tagged digoxin and the antibodies, 
you said when you put the three together, as you 
would in the assay, there is a competition between 
the radioactive tagged digoxin which you have 
introduced and any digoxin which may be present in 
the sample which you are analyzing? 

A. UU gthekerch kas'ie fe kege 

QO. Those two compete in a sense, 
not in any deliberate intentional way, but there is 


competition between them for sites on the antibody. 


1 For the available sites. 
Ox For the available sites? 
A. That is right. 
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en And by measuring the amount of 
radioactivity you are able to determine I take it 
by extrapolation of some kind either what number Gi 
Sites in the antibody are taken up by digoxin from 
a sample and thence the concentration of digoxin in 
the blood. Is that a fair shortened summary of 
what happens? 

A. Well, yes, actually when either 
the labelled digoxin or else the cold digoxin 
combines with the antibody, a so-called complex is 
formed and by different processes, depending on 
the radioimmunoassay that is being used, the 
complex clumps or forms a precipitate, if I may use 
the term, which can be suitably separated from the 


more fluid medium of the reaction mixture. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, ar.ex. 109 


TORONTO. ONTARIO (Lamek) 
Oe Yes, I see. 
A. And it is this precipitate which 


rS™in Our technique “subjected "to ‘counting. for gamma 


radiation stemming from the [Oop 125. 


Con flr 


compound you are speaking of the antibody to which 


Q. And when you speak of the 


there has now been bound either the radioactive tagged 


or 
digoxin/and digoxin from the sample itself? 


A. TRACE ES COLTeet, "sits 
Oo. And that**you call ‘a’ complex? 
bas That is a complex which can be 


physically separated from the reaction mixture. 

Q. Ali ote, 

A. By suitable processes and 
subjected to counting for gamma radiation. 

Os Now you referred to standards. 
As I understood what you meant by that, you have 
samples with known concentrations of digoxin in them, 


and you are therefore able, by running those samples 


) 
through the process and seeing what the results are, 
what the clumping is, and what the radioactivity is, 
you are able therefore to say that degree of radio- 
activity measurement represents this concentration, 


the known concentration, that we put in. Is that 
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TORONTO, ONTARIO (Lamek) 
a. That is correct. 
(OFA And if you-do that two or three 


times with different known concentrations you are able | 
to calibrate in effect and therefore plot the actual 
results on the actual sample along that Lineargraph 


| 
arid make a determinationcof the! concéntration of 


digoxin in the actual sample? 

A. That 1S correct, Sir, yes. 

OG All right. Now we have been 
referring to the antibodies. Are the antibodies which 
are used in this process, Mr. Cimbura, specific to 
digoxin? csThatoistomsayuismaittonly digoxin*that they 
Wivieattract angsbind 2 

A. No. I should say that all 


RAS 
analytical techniques have jadvantages and disadvantageg 


of . radioimmunoassay is that drugs or compounds | 
Similar to digoxin, chemically similar to digoxin, 
can cross-react with the radioimmunoassay.. 


Q. When you say chemically similar 


to digoxin, do you mean similar in molecular structure?) 


A. That 2TSecOrprect}Neixr. 

Q. Sufficiently similar that they 
are -- 

A. Similar in chemical structure, 


yes. 
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TORONTO. ONTARIO tpame) 
1 
2 Q. Sufficiently similar in chemical 
3 structure that they are able to bind with the digoxin | 
4 antibody as well as digoxin itself? | 
5 A. To a varying degree eae nee | 
where they are, yes. 

: Q. And therefore do I take it that | 
( the result of a _radioimmunoassay: is to record a 
8 level that may not be entirely digoxin but may also | 
9 include certain other substances which because of 
10 their chemical similarity to digoxin may also have | 
11 bound on the antibody and therefore have brought 
12 themselves into the measurement you talked about? 
i A. Yes. In theory this may happen. — 

Of course overall considering all the possibilities, | 
i known possibilities that could do this cross-reactivity, 
i; I still consider it a good screening test, let's say at a 
16 clinical setting where people know which drug is | 
17 administered. | 
18 Q. Le S.2 | 
19 A. And therefore can be fairly sure | 
20 that that is the drug they are measuring. | 

Q. You have used the term cross- 

cs reactivity. Are you using that term to describe the 
a capacity of the antibody to attract not merely digoxin | 
23 but substances chemically similar to digoxin? 
24 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex. Be 


TORONTO, ONTARIO (Lamek) 
ce That is correct. 
OF Substances other than digoxin 


itself cross-react with the antibody? Is that what 
ee saying? 

A. phat) ws right, 

0. LS eee enOWwn, Mr. eCimbura,. what 


these digoxinlike substances are? 


ree Well, there are a number of them 


that have been described either in the various 
commercially available kits for digoxin that one 
purchases or else in the scientific literature in 
general. They fall generally into two groups. One 
group is the so-called metabolites of digoxin. 

OF Metabolites? 

A. Metabolites, which I could 
describe as breakdown products by the body of digoxin 
after digoxin is administered. And I believe there 
are about four of these that have been described. 
Actually they have been both described and the cross- 
reactivity also determined by our experimental work 
at the Centre. 

The other group of substances are some 
drugs other than actually digoxin but chemically 
similar to digoxin: such’ as,' for example, if I may 


illustrate, drugs such as Lanatoside C. 
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ANGUS, STONEHOUSE & CO, LTD. Cimbura, dr.ex. is 
TORONTO, ONTARIO q 
(Lamek) 


Q. LfamPsorry, could you say that 
again? 

MR. STRATHY: It would be some help if 
the witness could spell the substance. 


MR. LAMEK: 0% Could you spell that 


foneus? 


As L-a-n-a-t-o-S-i-d-e C. Another 


| 
| 


drug is deslanoside. It is spelled devs s-nhese-iica 


Digitoxin aS opposed to digoxin and -- 

THE COMMISSIONER: How do you sell 
that? 

THE WITNESS: D-i-g-1i-t-o-x-i-n. 
These drugs are chemically similar to digoxin. 


MR. LAMEK: O. TS¥it known, Mrz 


| 


| 


Cimbura, whether any of those substances is manufactured 


by the body? Is any of them endogenous, the ones you 
have named? 


Ae Well, certainly with respect to 


digoxin itself I have not seen any published work which 


would enable me to postulate that digoxin is produced 
naturally in the body. 

I haven't seen anything with respect to 
the other drugs that I mentioned as well. Of course, 
as I mentioned previously, the metabolites or the 


breakdown products of digoxin are produced in the body 
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ANGUS, STONEHOUSE & CO. LTD. Cimburd; adrséx: 114 
TORONTO, ONTARIO (Lamek) 


1 

2 after digoxin is administeted. 

3 Q. BLiMiwuinderstandsthatpmcertainly | 

2 for those metabolites to be present and cross-reacting | 

: with the antibody there would have to have been an 
administration of digoxin to the patient at some prior 

? time? | | 

7 | 

A. Thateisncorreets 
8 O% And .you are not aware I think you 
9 Said of any literature to the effect that any of the | 


other drugs you mentioned as being Similar to digoxin 


is endogenous? 


A. No, I haven't seen anything ire 
that. I would not expect them to be endagenous. | 

(ve Now, Mr. Cimbura, to the extent 
that these other substances whether they be the 
metabolites of digoxin that you referred to or these 
other chemically similar drugs are capable of binding 
with the antibodies that are used in the RIA, may 
there be a distortion of the results of the RIA to 
the extent that substances other than digoxin itself 
are being measured? 

A. Yes; there may. wiInwtheory, 


there may. I should perhaps mention that with respect 


to digoxin and its metabolites, the extent of the 


problem in practical térmetidoes noteappear!to be 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex. LS 


TORONTO, ONTARIO (Lamek) 
) 
Z Substantial because digoxin is metabolized to a minor 
3 extent, under general circumstances with some 
4 exceptions in persons who are suffering from renal 
é failure where the metabolites can accumulate as a 

result of the clinical condition to a larger 
: proportion than normal. | 
f Q. Where there is normal renal 
8 function any broken down or degraded or metabolite of 
? digoxin will be eliminated usually by the kidneys I | 

10 take it? | 

11 A. They will be eliminated and | 

1D their proportion normally would be relatively minor. 

Of The proportion remaining in the | 
is blood? 

14 

A. Yesavthat ets inights¢ 

sa O% Mr. Cimbura, is there a way, a 

16 technigue, a procedure, for isolating the true digoxin | 

17 from these other digoxin-like substances in a blood | 

18 eel: 

19 A. Well, ‘becausenof ithe limitation | 

s of the radioimmunoassay that I mentioned previously | 

we were just talking about it - this was my objective | 

% in 1981 to evaluate and develop a technique which 

- could separate digoxin from the known inferences, yes. | 

23 QO. I want to come back to that in a) 

24 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex. a6 
TORONTO, ONTARIO (Lamek) 


moment, but can you tell us what that technique is 
and then I will come back and have it described 
later? 

A. Oh, that technique basically 
utilizes high pressure liquid chromotography equipment; 
fOr snore, HPO. 


THE COMMISSIONER: HPLC? | 


THE WITNESS: HPLC, Mr. Commissioner, 
for the separation process, and in our hands another 
RIA then is employed as a detector following the 
Separation by HPLC. 

MR. LAMEK: Oe Piel neLonit.. sNoOwyas -L 
say I want to come back to that process and technique 
in a moment, but there is a technique available which 
can -— can I put it this way? - refine the sample that 
you want to analyze by extracting from it the digoxin | 
and not the other digoxinlike substances? 

A. TMatrve wr Loe. 

or Pit rignt. “And* you may then take 
the refined sample free of the known digoxinlike | 
substances and run that through your radio immuno- 
assay procedure? | 

A‘ Wats ‘correct; ‘Sir. 


Q. As I say I want to come back to 


that. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex. Lh? 
TORONTO, ONTARIO (Lamek ) 


Could you tell us please, Mr. Cimbura, 
where do you obtain the radioactive digoxin that you 
usé in the REA at the Centre? 

A. Yes. We obtained fase from 
Beckman Company as a kit, as I mentioned, or package, 
called RIA Phase. 

OF And that is from Beckman, 
Boe=C-Kk-m-a-n, Company ° 

A. I believe so, yes. 

O And the kit consists of the 
radioactive digoxin, the digoxin antibodies and what, 
the standards as well? 

A. The standards. 

OP The standards of known 
concentration you used to calibrate the equipment? 

A. Thateiserignt, as well as other 
agents. This particular set of agents that we are 
uSing employs a second antibody for the separation 
that I touched on earlier, which enables the 
separation of the complex in the form of precipitate, 
so the compounds that are there, they vary from 
different other commercially available preparations, 


and there are a few other agents in it as well. 
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Cimbura, dr.ex. 118 
ANGUS, STONEHOUSE & CO, LTD. 
TORONTO, ONTARIO (Lamek ) 


Q. Now, we have been speaking of 
the fra procedure to analyze for the presence of 
digoxin and the measurement of digoxin samples of 
blood. Is that assay run on whole blood, 

Mr. Cimbura? Let's speak first of ant@-mortem 
sample, a sample taken from a living patient. Do 
you run this procedure on whole blood? 

A. Well,..I or we run it at the 
Centre. We run on, well, if we get serum, we would 
have to run it on serum, we couldn't get the whole 
blood, but if we do get the whole blood, we run it 
on whole blood after suitable preparation of the 
whole blood. 

O% What's involved in the prepara- 
tion of blood? 

A. What is involved is another 
separatg process, not as extensive as the HPLC but 
it involves a so-called extraction. By extraction 
I mean that the whole blood matrix is mixed in 
suitable proportion with an organic solvent, 
specifically dichloro methane and the mixture 
shaken, and this is referred to as an extraction 
process in toxicology, the idea being that digoxin 
would tend to leave the matrix of the cells and the 


other biological matrix and because of its chemical 
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ANGUS, STONEHOUSE & CO. LTD. Cinibura, drsex. TY 
TORONTO. ONTARIO (Lamek) 


nature would tend to go into the organic solvent 
layer which can be then collected and evaporated 
and then subjected to the radioimmunoassay. 

O% RLLerigutenteMrve€imbura,-1 
used the term whole blood, by that I mean whatever 
it is they draw right out of wherever it is they 
draw it from, I mean, by vein or whatever. Is that 
whole blood as it comes direct from the body? 

A. Yes, essentially whole blood is 
a mixture of red blood cells and the fluid components 


of the body. 


or And you've told us of the 
extraction process to which you submit a whole blood 
AUN e 
sample in order to derive at that component of the 


blood upon which you do the RIA? 

A. I*m.sorry,owould you~repeat 
your question. 

On Yes unvour vey toldeus,of] che 
extraction process to which you submit a whole blood 
sample in order to produce the material upon which 
you will do the actual RIA procedure? 

A. Ineorder-tofeod didn'taget ehat 
word. 

Q. In order to - you've told us 


how you deal with whole blood. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, ar iex. £20 


TORONTO, ONTARIO fhanekt 
1 
d A. Yes: 
3 Oe And get it down to that component 
4 which goes into the RIA machine. 
5 A. fiat" s rrgnut;, yest 
6| Q. Yes. 
A. It's a purer component that 
: goes in free of the matrix of the whole blood. 
: oP Sure.: Mr, Cimbura, in the 
? analysis of ant@>mortem blood samples, does it make 
10 any difference from what point of the body the 
11 blood was drawn? 
12 || A. Well, my experience does not 
13 really extend to that much of analyses of specimens 
Fi taken from live patients. I would expect it would 
; not, once the drug is in equilibrium, in the body, 
I would expect it would be taken from a peripheral 
be circulation such as a vein in the arm or so on. 
17 Actually, I haven't seen any study which would 
18 compare the different sites taken while the patient 
19 is alive. 
20 Q. You say once the drug is in 
si equilibrium it shouldn't matter from what point of 
the body the blood is drawn in a living patient. 
2 What do you mean by when the drug is in equilibrium? 
. THE COMMISSIONER: Excuse me just a 
24 
25 
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TORONTO, ONTARIO (Lamek ) 


1 
2 moment, please. Yes, Mr. Scott? 
3 MR. SCOTT: Mr. Commissioner, I 
4| know we're in a background phase of the Inquiry. 
5 I'm sure Mr. Cimbura will feel perfectly feel to 
«| say if the questions that Mr. Lamek asks really go 

to the expertise of somebody else. I understand 
! what Mr. Cimbura is telling us, and I think my 
° friend is trying to get him to act like a 
9 pharmacologist at the moment and I'm just a little 
10) troubled about that. 
11 THE COMMISSIONER: Well, he seems 
12 tO be Careful aboutentep-As yousknowp,rMr.aScott; 
B we always, even in proper cases we allow a little 

biti. ofs Leading sonwEhtisesortyofaproblem, but«inaan 
= inguiry, we can have as much as we like, but then 
: it goes to weight. 
16 MR. SCOT? : Well, it's not leading 
17 L.objectsito,, ut s.thesquestion-askeds»nwashaskedroft 
18 Mr. Cimbura, does it make any difference from what 
19 part of the body you take the blood or the tissue 
20 which is going to be sampled? 

THE COMMISSIONER: And your. point is? 

MRaeaGOTkTD: You're talking about 
| blood, not tissue. I presume the next question is 
23 | tissue? 
24 
25 
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TORONTO, ONTARIO eTeanielt ) 
1 
2 
MR. LAMEK: LetaMn. .Scottswait),for 
3 the next question, Mr. Commissioner. That's not the 
a next question, he's wrong. 
«Si THE COMMISSIONER: Well, I,note 
6 what you say. I certainly will bear it in mind as 
7 Loewerghtathatrwill be given to it. I'm finding 
this helpful, the leading and the summary of the 
: evidence. If it's improper I expect you to tell me. 
MR. oCOrTls Well, that's what I'm 
10 doing. 
11 THE COMMISSIONER: Yes. 
12 MR. SCOPts The point I am making 
13 1s that Mr. Cimbura issandexpertaon thisetesting 
14 mechanism and I presume that he's being asked about 
that but the last question goes well beyond that. 
eS THE COMMISSIONER: Yeo, ealbhuxght. 
MR. LAMEK: Mr. Commissioner, I 
17 have no wish to take Mr. Cimbura beyond the bounds of 
18 his knowledge and expertise and I have no doubt if 
19 Mr. Cimbura feels uncomfortable or not qualified to 
20 answer’ the question he will say so. He used a term, 
1 however, that was to say, if the drug has reached 
equilibrium, or words to that effect, and I asked 
¥ him what that meant. 
si THE WITNESS: Equilibrium with 
24 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura arrex: 
TORONTO, ONTARIO / 123 
(Lamek) 


respect to the distribution between blood and the 
various tissues in the body. 
MR. LAMEK: I had better make sure 
that my next question isn't about tissue, Mr. Scott. 
MR. ORTVED: ime sorrygn le didn! t 
get that answer. 
MR. LAMEK: I said I'm making 
sure that my next question isn't about tissues, 
Mre* SCOtTE. 


MR. ORTVED: L daudn,’ taget 


‘Mr. Cimbura's answer to the previous question. 


MR. LAMEK: Ohi okays 

ey Could you tell us again what 
you mean by when the drug has reached a state of 
equilibrium? 

jaye Yes, when the drug reaches 
an equilibrium between the blood and the concentra- 
tions in various tissues of the body. 

THE COMMISSIONER: mimust say I'm 
having.some problem with that. But before I go into 
it any more, bearing in mind Mr. Scott's objection, 
what's your knowledge with respect to this question? 

THE WITNESS: Well, with respect 
to the original question, I haven't seen any studies, 


Mr. Commissioner. I haven't seen anything described 
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TORONTO, ONTARIO (Lamek ) 


in the literature that would actually compare the -- 

THE COMMISSIONER: Would you be 
concerned - I take it though that you would be given 
several samples of ant@-mortem, before death blood 
to experiment on it to determine the quantity of 
Gigoxiny, awould yyouswnet? 

THE WITNESS: Yes. 

THE COMMISSIONER: You are nodding 
your head, I think you are nodding your head. I'm 
not asking you to tell us about them, were you 
given that in the course of your investigation? 

THE WIENESS : Oh, yes. 

THE COMMISSIONER: Yes. Did you 
concern yourself as to where the blood was taken 
from? 

THE WITNESS: Noi tiacdid tno tH concern 
myself with respect to blood taken from a live 
patient. 

THE COMMISSIONER: Yesr 

THE WITNESS: I would have concern 
with respect to blood taken from a dead patient. 

THE COMMISSIONER: Yes tela Wigriey 
thank you. 

MR. LAMEK: Q. The question was, 


you will recall, Mr. Cimbura, count in terms of 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex: P25 
TORONTO, ONTARIO (Lamek ) 


blood taken from a living person. 

A. thates rignt. 

Or And your answer, as I recall it, 
was that as long as the drug had reached a state of 
what you call equilibrium, which you had since 
explained for us, you would not be concerned to 
know from what part of the body the blood came? 

A. Yes, that’s right, assuming 
that it came from an intact vein, which I would 
assume it usually is taken from, or an intact 
blood vessel, that's right. 

On How long does the RIA procedure 
take to perform, Mr. Cimbura, from the moment you 
pick up your sample until the time you get a result? 

A. The procedure has quite a 
few steps in it. One of the advantages of RIA is 
that it lends itself to analyses of a multiple 
amount of specimens at the same time. So that if I 
can approximate, let's say, doing the extraction and 
the radioimmunoassay’ on 10 specimens, it would 
take us, providing things are working properly and 
everything is under control, it should take us about 
one and a half to two days. 

Ot To two days? 


A. Yes. 
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TORONTO, ONTARIO (Lamek ) 
ole Mr. Cimbura, how high -- 
THE COMMISSIONER: PemMesorry, just 


so I understand. Is that for each sample? 


THE WITNESS: No, that's doing the 
10 specimens at the same time, Mr. Commissioner. 

THE COMMISSIONER: AL Lie. 

THE WITNESS: rt could probably be 
done somewhat of a shorter time but I'm talking 


about a reasonably comfortable time. 


THE COMMISSIONER: Right. 
MR. LAMEK: Owen now it te. sis 
then that I do understand the answer. Is the 


length of time, one; and a half to two days, a 


function of the number of samples that you are 


testing? 

A. To a smaller extent, I think 
all the samples have to be taken through the same 
Steps. So, €0 some ektent it is’ a°function of the 
number of samples but I think not to a major extent, 
that's why it lends itself to a relatively large 
number of samples at the same time as opposed to 
doing only one sample. Ma 

Oo; In other words, | to do 10 samples , 
it took eight hours of elapsed time, you couldn't do 


one sample in one-tenth of eight hours? 
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TORONTO, ONTARIO (Lamek ) 
A. No. 
Ore No. 
A. No. 
O., Okay. Mr. Cimbura, how high 


a level of digoxin can the RIA equipment measure? 

A. Well, it can measure very 
high levels. Perhaps I should begin by saying that 
the calibration curve which I have mentioned 
previously, is calibrated between .5 nanograms per 
millilitre and 6 nanograms per millilitre at the 
upper scale. 

Ox Sommene scale runs from <5 
nanograms to 6 nanograms per millilitre? 

A. The Galibrationsiare.correct, 
Ebhatalisncorrect. 

Ox Now, what happens if you are 
analyzing a sample and the reading goes off the 
high end of the scale, what do you do then? 

A. Well, when the reading goes 
off the calibration scale, the assay must be 
repeated by probably dilutions of the sample in 
order to bring whatever concentration is there to 
the range on the calibration curve. 

Q. All right, let me understand 


that. Let's assume a sample of blood which is put 
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TORONTO, ONTARIO (Lamek ) 


through this entire process and at the end of this 
process, the level recorded - all you can tell is 

that it is higher than the top end of your scale, 

more than 6 nanograms per millilitre. 

A. Xess. 

OF You don't know how much higher 
Ghaneo, GOVVOu, LetecouLca. bes/or Lt could be 107? 

A. That!s right. 

Os And, therefore, if I understand 
you correctly, you take I suppose more of that 
same sample and dilute it. Would you in the first 
place dilute it one to one? 

A. It is usual but it is somewhat 
different in our situation than any clinical 
situation I suppose where, you know there is a 
sort of an expected range of concentration that you 
might run into in our situation, especially on thas 
type of investigation. We had no idea what the 
concentrations may be and, for that reason, so-called 


serial dilutions are performed at the same time. 


Oy Serial dilutions? 

AS Serial dilutions. 

Or Yes. 

A. Thawte sight: 

Q. Does that mean you prepare a 
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number of dilutions? 

A. We prepare a number of 
dilutions which are then subjected to the next 
assay so that in case you don't make a proper 


dlimtion you don"t, have to do-it a thilrd time. 
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Oo. I see. Now, let us assume 
just for the sake of illustration that there is a 
one to one dilution in the case of the sample which 
you dealt with. You dilute one to one and you 
reassay that diluted sample. | 

A. Yess 

oF Do I understand that if at this 
stage you get a reading of 5 nanograms per millilitre, 


what is the concentration of digoxin in the sample? 


Aw The original sample? 
Ox The one to one, yes. 
a Well, you multiply it by 2 and 


the concentration will be at least 5 to 10 nanograms 
per millilitre. 

OF Ef frp fackh vousare ietidl 
off the end of the scale on that dilution and it 
diluted tfour to-one ror three to vone;, or) a combination 
of four - I don't know what the multiples would be, 
you would multiply whatever result came out in this 
case by four to get the concentration. Do I under- 
stand the principle correctly? 

AY By the degree of dilution, yes. 

O. Mr. Cimbura, what is the 
lowest concentration this equipment can measure? 


You say your scale is calibrated from .5 nanograms 
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1 
: per millilitre. Is the equipment capable of measur- 
S) ing less than .5 nanograms? 
4 A. I believe it may be, yes, 
5 capable of measuring less than that. 
6| THE COMMISSIONER: Pardon me? 
It may be capable or incapable? 
: THE WITNESS: It may be capable, 
Mr. Commissioner. I am not really interested in 
? eoncentLratronsibetowe..snbuthit maytbegdalts a 
10 very sensitive technique and in theory it may be 
11 capable of measuring even a lower concentration 
12 than that one. 
13 MR. LAMEK: Oat Gsobhen.5 nangguams 
per millilitre on the RIA for digoxin what we could 

call the cut-off point for your measuring technique? 
2 A. Yes. After evaluation of 
16 the particular adaptation of the RIA, the experi- 
17 mental evaluation which was carried out in part by 
18 analyzing the samples of whole blood from children 
19 that were not on digoxin directly, I would be starting 
20 the cut-off, the experimental cut-off at .5 nanograms 
4 per millilitre. 

Q. Did you find on the analyses 
. of blood of children who were not on digoxin therapy 
sia that you were recording apparently some digoxin sel 
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chat =plood? 

BS. THES@recordingsoup. tomes, 
Msuailyetower but upyto oy That is correct. 

O% Does that suggest that below 
that}Gue=-OLlopoint of FSCandtapparenthy positive 
reading for digoxin may be a false positive? 

A. Yes, because of the so-called 
non-specific binding potential at the lower part of 
the calibration scale and this is the danger when 
One goes very low into digoxin through the RIA. 

Qe You may be recording substances 
which are like digoxin that possibly react with the 
antibodies which are not in fact digoxin. Is that 
what you are saying? 

A. Well, actually I do not know 
which substance specifically may produce this very 
low degree of radioactivity so I am not sure if it 
WeGsimi lara tosdigoxn buteitimaya betiortitomayenok be. 
I don't know which substance made this cross 
radioactivity) but! thistis: characteristic - quite 
generally known about RIA's in general, not only 
for digoxin butjfor many ‘other’ drugs 

THE COMMISSIONER: Twanoainvttle 
puzzled. You were in some doubt as to whether your 


system or procedure would record readings under .5 
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and then you are telling us about readings under .5. 
It seems to me your system must record something 
under .5? 

THE WITNESS: You are right, 
Mr. Commissioner. It records something but because 
of our evaluation I regard anything below .5 as 
negative. 

THE COMMISSTONER: You VabeVrnot 
just that interested in anything under .5. The 
machine will record it. 


THE WITNESS: Yeserrt will record 


MR. LAMEK: Q. Do I understand 
you and tell me if I have this correctly: 
concentrations of less than .5 nanograms per 
millilitre (a) you are”not particularly interested 
in such low concentration in any forensic context 
and (b) you cannot be sure that at that low level 
of measurement that it in fact is digoxin that is 
being measured. Is that correct? 

A. Thatrys ‘correct : 

Or And therefore as you have told 
us you provide the .5 nanogram cut-off point. 

A. That Siscorréc! “and "that is 


based of course on our particular adaption of the 
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procedure which we use and so on and they may vary 
for other procedures. 

QO. THatsisRaktopiciis#amegoing to 
comemback tooin-a- moment, t(MretCimburay’ but you told 
me a moment ago about a technique for separating a 
sample of the real digoxin component as opposed to 
that digoxin-like substance components. I think 


you call that high pressure liquid chromotology? 


A. Yes. 

QO. HEGCe 

A. tHiawveusericorrects 

QO. I am no more comfortable with 


the initials than I am with the words. Can you 
tell me, please, the principle upon which that 
process operates? 

A. Yes; fit whhieattempt to. The 
equipment consists of a so-called’ column which is 
packed or which contains a special absorbent material 
which can vary depending on what type of HPLC one 
wants to use. The drug after being injected or 
introduced into the equipment under standard condi- 
tions and © controlled conditions is driven through 
this column containing the special material by a 
so-called mobile face or a solvent of some sort 


which helps to drive the molecules through the 
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column that I mentioned before. Depending on the 
partition co-efficient -- 

THE COMMISSIONER: I'am sorry, 
depending upon -- I didn't get the word. | 

THE WITNESS: Partition co-efficient. 

MR. LAMEK: Os #Pastition 
co-efficient. 

As Yes, of a particular compound 
which is determined by the solubility - I think is 
the term which may be more familiar, which means 
the mobile of the drug between the mobile face and 
the packing in the column, the drug emerges from 
the column at different times and the actual times 
can be calculated by a comparison with the standard, 
again standard amounts of digoxin and the time is 
characteristic of a specific compound. 

6 F Let me see if I understand that. 
I don't pretend to understand the magic process but 
in terms of its operation and how it works, do I 
understand that when the sample goes into the 
system and through’ the column you are able by 
reference to a calibration that you have done with 
the standard sample with a known content you are 
able to say okay, what is coming off the column at 
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1 

Y those digoxin metabolites and what is coming off 

3 at this point in time is another of those metabolites 

4 andpwhatyls comingsokiaint this pointhnin.time 

5 sequentially is some other digoxin-like substance 

6| which is not digoxin deself.4 Le issonly whatyvcomes 
out between these two points in time that really 

f contains digoxin. Is that essentially what is 

: happening? You are extracting the digoxin from the 

9 other components which you are not interested in 

10 having. Having come off atdifferent points in time 

11 you are not interested in those. You do not collect 

12 | those. Is that a fair statement? 

13 Axx That is fair, yes, essentially. 

oy O% You are collecting the sample 
as it comes out of the column, off the column within 

48 the known period of time because you know from your 

40 standards that you are in the period of time when 

17 what comes off the column is digoxin and not a 

18 digoxin-like substance. Is that correct? 

19 A. Thathse cornectprsip: 

20 Q. How that magic is worked, I 

a do not begin’ to understand but that is the effect 
GLbLtinie teehotnoent ciSssanseparater technique, 

# UE FL pean epuciit that eway? 

A. It is a separator technique. 
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On Now, does the HPLC process as 
it is used in your lab at the centre, does that 
process measure the digoxin or do you use it merely 
to separate the digoxin? 

A. Well, as we used it at my 
laboratory on analysis of digoxin from body samples - 
we do not use the detector, the available detector 
on the system. We again go into another RIA and 
collect samples. 

There is - I don't know whether I 
was clear but there is some drugs there is a 
detector on the equipment itself which is capable 
of measuring some drugs and I suppose even digoxin 
at very large concentrations and pure form; but the 
technique as we have it set up for biological 
material the detector which is present on the 
equipment is not suitable for digoxin analysis and 
for this reason we resort to use the RIA as so to 
speak another means -- 

Q. So you take your separat@r or 
refined sample off the high pressure liquid 
chromotography atid having eliminated the digoxin-like 
substance from those samples and you now put your 
refined sample, the separater sample back through 


the RIA? 
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TORONTO, ONTARIO (Lamek ) 
Ae That 1S correct; 
Q. Do I understand that the radio- 


immunoassay of the refined sample that is. now on 
the HPLC, surely you would expect to roe. ae you 
with a more accurate and reliable reading of the 
digoxin in the sample? 

Ae Vesey Lee cOuldebe: 

oy: Because you beldeve you have 
eliminated some of the cross reactién digoxin-like 
substance by virtue of the HPLC? 


Ae That is correct. 
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MR. sLAMEK:« Mr. Commissioner,» Iam 
just yaboutLsto moves into somethningryditferents.. Is 
this an appropriate time for the morning break? 

THE COMMISSTONER:» Yes. I am so far 
removed from the practicalities of life, is 15 
minutes enough or should it be 20 minutes? 

MR. LAMEK:;: Sewilly bes fines 

THESCOMMISSTONERsa: 15-issenough? «1 
don’t see any. complaints: All right; we will: take 
15 minutes. 
hee onOr tu cecess 


Turk e CouMming: 


THE COMMISSIONER: Yes, Mr. Lamek? 


ME s@LAMEK: @\Thankt yous; (Mri aCommissioner. 


0. Mr. Cimbura, can we go back to 
what you told us was the purpose of the high pressure 
liquid chromotography which was to separate out the 
digoxin byproducts, the metabolites, the digoxinlike 
substances, so that what would be left for the RIA 
to Measure 1s actual digexin. «i‘Can we tcome sbacketo 
that? 

Are you aware of a report of some 
research work done in Vancouver in which blood 
Samples were apparently taken from very young babies 


who had never received digoxin; a report done I think 
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AurylLNevUnaVversity OLreBritisheColumbia,SinsShaighneéssy 
Hospital by a group including a Dr. Seccombe. You 
are aware of that? 

A. VYes*yeltam, sire 

0. And I should tell you that 
Dr. Seccombe will be here to give evidence, and I 
would prefer to ask you these questions after he 
had been here; indeed you may want to come back and 
give some other views and thoughts after you have 
héardenistevidences*"But4+GantE askVyYousthis"for now: 
are you aware that when samples from those very young 
infants who had not received digoxin were analyzed 
for digoxin by the RIA method, readings were obtained 
efgupitoed nanogranhsfper mblblbhhitreidfddigoxineor a 
digoxinlike substance? You are aware of those 
Ffrndings, Wareryou? 

A. Yes) Cote Ors sritgne ve sl think 
if I recall it was referred to as a digoxinlike 
substance. 

0. Phat ts. Tragic. 2 think. they 


refer to it by the shérthand téermtDLIS meaning a 


digoxinlike immunoreactive substance? 
A. That SSYcorrect : 
Q. Now you have already told us 


that it is your understanding and you have never seen 
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any) Piterature ttosthercontrary athatedigoxin :isnot 
a substance that is manufactured by the body? 

A. Thatesns correct posix. 

0. Is it fair to assume, Mr. Cimbura, 
that if the B.C. children from whom those samples 
were drawn had never received digoxin, whatever it 
was that the RIA was measuring, it was not digoxin 
itself? Is that a fair assumption? 

A. Yes) Lewould tthink soy rliathey 
in fact never received digoxin or perhaps their 
mothersdid not receive digoxin, yes. 

0. Is it also fair to assume, 

Mage cre that if the children had never received 
digoxin or the qualifier you have added, if their 
mothers had not had digoxin, that what was being 
measured was not any metabolite of digoxin or any 
degracwekoiedigoxiniher anythingrof)thatrsort? 

A. Yes. Any metabolite of digoxin 
because you need to administer digoxin to produce 
metabolite. 

0. mat ic. rightacbuttitaseems fnom 
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A. tful May go back? 
0. Yes,;to8 course. 
A. Deaam not ‘sure - you asked me if 


ball - i 


it ita (dG fa year: diz usd shot 


¥ 
WeBOvER’ sod'-ebw ae ees cae oly pate 
| | Cro seen teas Ried) Sa -" “Site | 


Vers 7 ORCA LORS Diag TD) See Ake . : 
BURN, To MoxapEe pay ivde eneh PR ae .T 
28 wh OD By Sanbeeeenay Miia a 

, Sitite ey Ot AGE Cee D6 aa i i ; 


PeVisoss qwaver (bed north idowsnte ae Tot yee aM 
iwetiy Ay ‘Habis VE DoF T3251 Sais and 26 Hi hopel 
prt bun ew, JheW 92o ~oheOEt ht -Beaieg eee soutson 
ie 4O TENORED Fo) a Pi lodestar i686. Jor .@RW Eee 

Wa fOe Spas Jo pm dat tres te WEKon ab io 2betpeah 
ni AIPA Bo GS FLOds om yn Bey ip | 
wot of mixonss vodietatings oO (6850 UOY eEiaied 
| .o7 coisa 
os . : oP ; 
RAST emese Ji -tud .sdp bs eh paely 0) 
ty ~" Ati neays wo: 390. a2200S5 ay ae : 
. \ ayes 
TAosd op yom Tt 24 A 
-92t109 16 ,@s¥ D. 


iz om badge, soy “9102 Jon ms x, A 


1 


bo 


ANGUS. STONEHOUSE & CO. LTD. Cimburd, dr.ex. TAD 
TORONTO, ONTARIO (Lamek ) 


it VS normal ,or*™reasonable to”™asstme;, I-believe, that 
it was not digoxin. On the basis of what I know 


there is no digoxin produced in the body. 


0. Yes. 

A. Of course the finding raises 
a guestion that -- 

Q. And I recognize you can't say 


anything more than either your experience or the 
published literature enables you to say. I recognize 
titacs 

A. or 

Meee ol eatin ileal SOLrLy," erator: 
hear that last answer. i 

MR. LAMEK: Perhaps the Reporter could 
help us. 

THE COMMISSIONER: I have been warned 
by the Reporters that it is very hard to read back. 

MRIPEAMERK?”*All right. 

THE COMMISSIONER: Can we try it 
without putting the pressure on the Reporter? 

MR. LAMEK: Q. In fact it was not in 
response to a question. You went back to an earlier 
question I had asked you, was it fair to assume that 
whatever was found was not digoxin? 


A. Yes. 
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Q. Ande guste Can tearecal)] for the 
moment -- 
A. I qualified it to some extent 


Gn ie wHas is) Ofswhat te knowminats co the eftect..that 
digoxin is not produced in the body naturally I 


would not normally think it is digoxin. 


0: In other words -- 
A. But the finding raises questions. 
0. In other words, if I understand 


you, Mr. Cimbura, you are saying it was assuming no 
adminvstratzon of digoxin to,those, children or perhaps 
to their mothers, what was measured was not digoxin 
unless, contrary to anything that Has ever appeared 
Invany OL the Jiterature, digoxin, is in. fact produced 
in the body? 

A. Bid tals. COLE CC TT. 

0. But. you) know of,no literature 
to support that hypothesis? 

A. No. 

0. But apparently something was 
reacting with the digoxin antibodies in that RIA if 
the reports of the study are accurate, and of course 
if the assay was properly performed with proper 
materials. 


Let's make those assumptions. In that 
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event the findings suggest that something was 
reacting with the digoxin antibodies, do they not? 

A. mess 

0. And presumably it would be 
something piin Lightvo£t what vou «told me lthis morning, 
that had a chemical structure sufficiently similar 
to that of digoxin to make it cross-reactive with 
the digoxin antibody. His¢that ualsoefain? 

A. Well, it could be something like 
i iester 

0. Yes. Well, it would have to be 
something that was capable of binding with the anti- 
boy -awou ld <t Wat wevo be irecorded ai the sRIA? 

A. That sLsvinighey with sthespartrcuidar 


antibody which was used, that is right. 


——— 


0. Now other than the known 
substances which you have told us about this morning, 
the metabolites of digoxin and the other two or three 
drugs that you have mentioned, are you aware of any 
endogenous substance, substance manufactured by the 
body fitselGp sthat tis Gross sreacti vecwith «the di dexin 
antibody? 

A. No, not on the basis of published 
intormatd on. gil ttexatu ne polar ihumans;, ne. 


0. May we then go back to the HPLC, 
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ana, Cai DU Chis Nypotiesis to you, Mr.” Cimbura: 
if indeed there is an unknown substance, an 
unidentified substance, perhaps I should put it that 
way, an unidentified substance, which in terms of 
its chemical structure is sufficiently like digoxin 
that it can and does cross-react with the digoxin 
antibody, can you have any assurance that even what 
VOU are taking OLf tne HPLC column as digoxin may not 
contain some of that unidentified substance? 

A. Well, I believe I 08 what I 
call reasonable assurance to a reasonable scientific 
degree based on my knowledge of these techniques and 
the fact that we were able to separate the substances 
that we have tried and are known to cross-react from 
digoxin. I have - I am reasonably satisfied that 
what I am measuring on the HPLC is digoxin. 

This belief is strengthened by some 
more analyses which I had an occasion to perform in 
the babies under this investigation, some babies 
under this investigation, where I have used additional 


modifications of the HPLC in one instance, and in 


——— ey 


——E 


another instance I used the application of the 


ee 


technique mass spectrometry, gas chromography in one 
ene ee eee ne scl sme 


instance, and they all confirmed my results, and the 


——— ee a 


identification of drugs in forensic toxicology is a 
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matter of probability, and you may increase the 
probability by various manipulations. 

So I suppose to summarize my answer 
would be I am reasonably satisfied that what I am 
measuring after all our experimental work is digoxin. 

0. tei ten OLmcat ce toOuCh, Mr. 
Cimbura, to say that your experimental work has been 
directed to the separation of known digoxinlike 
substances? [Shae eoalewiat Ne Le rs all” about? 

A. modte tS wight. . The potential 
of the HPLC column, however, is not limited to the 
substances which are known and which were tested. It 


iasmanwidec. potential Tor separation. 


Q. I appreciate that. 
A. Another important part of our 


++ 


evaluation was to study, to analyze blood from 


ee _ Ty 


infants that were not on digoxin therapy; that is, 


————_— 


cree 


blood after death. These infants died of apparently 


Ker 
———— 


ee 


other causes than digoxin poisoning, and the results 


of these particular experiments do not confirm the 
NP 


PandinGg on the, Britesh Columbia croup, 1n the sense 


as I mentioned previously, that the highest 
SxS CAG, bee vor Ba eae 


experimental value that was used there was about .5 


nanograms per millilitre. And I should mention that 


——— 


Rist ci peanctimii a 


altogether we studied about 24, blood from 24 infants, 


., ; ah . 
ren ha | 
a 


in iA wey =~ 
ss " ; / . py a hl 
7 oe. rs iw se La , yr 
we - 
arly see tont on voy | 
nba 
THwWenh VN as iaaumira Od: nagaaie a 
ne I 2ntw' aed eda eden 
NExepEb ei Atow Saleladat 5 0g 400 bon - 
: : \ : Oe . 
Us ,fbrons ,2eel sor di ~ ae, ge 
ap haan 
aA6Sd esd) Axow Le dereaes aii sao tony, Mea 39 
SALI AC KORLDS amon fo wedapawodae: ttt. a4, 
Taveds fil 2b QU detested. Naud He | 
i ie ite f We P| 
rhs ~tipst eb tet? fh J 
bid + fatdah hee eee ,Lovowoul 1 OS QR oF 
Yow, debe bes awodd  acris chet CU) ee ad Slat 
ral 
-COLInU ATOR: to? isicaswwe “oBEW. B. Tai 
GEA SING ios pace * iY. 
1 WO OOS CAB SO es Sear eee i) cou 
art “ bs)/4 ay Pe ad 
moxt.. Goatd ew enw: os Viste O23 2b aie Jguteys 
wf ted? svgeredsomikepih ie yon MORES, tact eae Pra 
AIR toa te Reese arabe Rar valine 0 . ' 
Linexscege Lo badhvednnin: aeedr  . Herds pat Si 


male 
71h ; is ; AS } 
atlige2 of9 baa \<oainneteg aAivdot bh nett S5ape5 1.30 
Crt a —— . i= aes 


at milidao son of waned Tere, SOLO Stk Se grit he | arr, 
eter Bel Rone 


oo Ay ER pe Ong ; a pot ? 
ont (eatery ee ee _— 
tpi fig in std 5ooce 
i Seitoxr yt if i .aVortp =] bela ters Ae er ia ofa ee) iw ts 1 A run ; 
ais a aeruneiieed aden edad tll simu ori ieeyelhatindeseeh aoe ewe NS. « 


oe) 
i] teenp tl of3) Jats elanbiuierc haw op Per had ‘a 
Sip SG ee eee 


eb sel omer — tte Tor ail lg ; 


i 


. 3VOU6 26W s16ds bes abw ters SuLGY Je Sere 
te erent 


a ie 


dard fob stam Bilvode ft. bak Bl tate ae Load ry bids 


»23netnt bS gow. ‘bOoLe VAS) torodp, bed bute, ‘odie 


ANGUS, STONEHOUSE & CO. LTD. CO HUSTE A Fy CER Sie zag 
TORONTO, ONTARIO (Lamek) 


and about half, as I recollect, were younger than 


two months. 
0. These were children who had not 


received digoxin? 


A. That ans sconmrect jiyes theand sof 


— 


Courses amprekenning yto ourcparticular technique. 
Fe i ce oe ee in fer ete ees ee 


0. Yes. 


A. And our particular RIA antibodies 


a a a a SST 
that we were using and so on. 


0. Fairly, Mr. Cimbura, and believe 
me I don't mean ito bewarything tout Satyr, yomarould 
need to know I am sure a great deal more about the 
technique and equipment and ratuaicdenl used in the 
Vancouver study; perhaps more about the age of the 
children, a whole host of things, because you are 
Saying your experiments in that, your research in a 
comparable area didn't duplicate the kind of results 
that Vancouver's apparently produced? 

A. That!) «is»correct), yes. 

0. It may not be fair - indeed it 
would not be fair to ask you matters outside your 
area of expertise, but you have said I think right 
at the outset of your evidence that toxicologists not 


only identify and measure concentrations of poisonous 


substances in blood and tissue but they also are 


A 


Jon Berl ode nesbtido eal sili» 


rw} f 

ty : f 
os "id - 

- a’) 


ney ee). 
ie) Tse 


; 


' oe at Se ) 
20) acs BOY SNOT TOR er sect. 
weeps ned cate iiiillie: 0 DHO ot, pa 


mela ti ants += cece annie — ma a 
eet” ge oa 
er Port 2 ite ATH aa tlio bat ay loess Bath A 7 
? afte) oe he eh ec arew: ou i 
fed He “a eset tM <¥i bet 0 


iow) OOM .ahik mo dure pad favre ‘ot of feom y*nah'D a 


3 voce eon Meh deate © oaeé ns 7 wor ode haga’ 


” 


grt is bie Sedusdem ben Acie apt Bets cuepiqetie® 
and te Spe ed tunis saom ay Sis ory ‘ybude 1~eVvOgRiEy | 
eit voOY es: ead 2pntde 26 eed efodw 5 (nee 
& nr Ponsdeed suo, pet ai. eteemriegts 307 BOLYRE 


ativeay To hex ey aveoiLgup 4" 7bih here sider egies 


Thao hure wi SeTHAGnh a*2avypecnnV seit 


aoy .ds0r189 ai Peat A 
ti besioi' + sfbt ed son yor W 9 


tuoy ebrlesug axe$ $80 gov 385 a wiet od sen b Lata 


Jgdpix tqide T Bisa a boy od ~S222uSqxKa Io nd : 


ton atetpoLooixod dats eotobive «Wey 36 Gerjuo 


evono#led to enoliexztirsones exuasem bas vi lind Bk 
eae 


oe 


ois odle yous dvd oveml? Bos Beeld a2 Bediels 


» Se 


ANGUS, STONEHOUSE & CO, LTD. Cimbura, dr.ex. 148 
TORONTO, ONTARIO (Lamek) 


involved in the interpretation of results. Notwith- 
stafiding that, if you are not comfortable with this 
question, by all means tell me. But is it your 
understanding, Mr. Cimbura, that a digoxin level in 
the ante mortem blododwotvansadult within the range 
SRE 

of .8 to approximately 2 nanograms per millilitre is 
generally thought to be within a therapeutic range? 

A. DhdategLS coprect. 

Q. And consistent with therapeutic 
levels of doses. 

THE COMMISSIONER: Sorry. What was 
that figure again? 

MReplLAMERys«) 28 cow nanograms per 
millilitres 

A. Approximately, yes. 

0. Is there similarly an approximate 
recognized therapeutic range of digoxin in the blood 
ef infants, ,and,if}so;,icould you tell jme what sthat 


range is generally considered to be? 
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THE (COMMISSIONER: . Infants Iethink 
we Should define. What do you think of as an infant? 

THEVWLENESS 2) -Mry Commrssioner, el 
think there can be different definitions. 

THE COMMISSIONER: Well, the legal 
Onev™is#ise, 19 Letvyeurwantrto-drink but“ levwforsother 
purposes. 

THE WITNESS: 18 months? 

THE COMMISSIONER: No, 18 years. 

THEOWITNESSs rls yyears. atl personally 


regard infants as up to about two years. 


eee 


PoE COMMESSTONER: MAllirights 

THESWLINESS®” Butt rn not sure whether 
i'msan anthorityron tha te 

THERCOMMISSIONER?  S8ALL rights 

MRE See eaOs*PWell>.a child of, let 
us Say up to two years, if that's your understanding, 
is there, to your knowledge, a generally accepted 
therapeutic range of digoxin concentrations in ante 
mortem blood? 

MR. ORTVED: With respect, Mr 
Commissioner, I appreciate that Mr. Lamek has already 
qualified Mr. Cimbura's response by putting to him 


that heads an expertoin this»field, but it strikes 


me that we really are getting now pretty far afield 
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Prom HAYS “expertise” in’ toxicology. That is very. much 
a question that should be put to a paediatrician or 
a pharmacologist, not’ a toxicologist, with respect. 

THE ‘COMMISSIONER: "Well, I. don’t: know, 
but I would have thought that a person who is 
examining for toxic ranges would also know what 
therapeutic ranges were. Would he not have to know 
thae, £*don*t<know. “Thisimay just*go to weight 
and-it is certainly something that you can deal with 
in cross-examination. But surely he must know, must 
have some idea when he makes the test whether what 
he's finally producing is something that 1s normal 
or something that is abnormal, W016 he not? 

MR. ORTVED: I suppose as long as 
he makes it clear on what he is basing his information 
as to his generally accepted standard. 

THE COMMISSIONER: Yes. Well, all 
rront. "Well, we can certainly askihim that elther 
before or after the answer. 

MR. LAMEK: Perhaps he could answer 
the question that's pending and then I will ask him 
the basis for the answer. 

Oy Mr. Cimbura, is there, to your 
knowledge, an accepted, or generally accepted range 


of therapeutic concentrations of digoxin in the blood 
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of infants which you have suggested are children of 
Up Veo VEWOCYearstol agewand, mat .so, what is that 
range? 

A. Well, my belief in this 
regard is based primarily on reading and evaluating 
the many literature studies that have been done on 
the subject. The age has to be I think subdivided. 
Okay, if I may rephrase that. In younger infants - 


by younger I would refer to younger than Six months 


ayy 


nen 


Ore sone mihe thevapeuete Or normal ee I would regard 


it ree a 


= ee Sa — ~ oy 


as somewhat higher than yo) he Soe a poner ae 
Jassingaheroudersofmor) up! tokabout three Sra tour 
Soe ae pe@rr Midd Bivety ej of Sree plasma. 

you, this, Lf, and Tied you, accept thes condition, for 
the moment, if the Vancouver fFeported results can be 
GQuplicated and iaf»you were to.record,in.the ante: 
mortem blood of a child who had been receiving 
digoxin levels of 7 or 8 nanograms per millilitre, 
would you not have to consider whether that reading 
of 7 or 8 nanograms may still reflect a therapeutic 
range as you have defined it, taking into account the 
possibility that up to 4 nanograms may be of the 


unidentified substance reported from Vancouver? 


A. Well --- 
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ANGUS, STONEHOUSE & co.tto, Clmbura, dr.ex. Pe 
TORONTO, ONTARIO (Lamek ) 


oP it was a very Long and 
involved question, forgive me. 

TEE eCOMMILOS LONER:  ollvget 4a. littia Lost 
too somewhere along the line. 

MRe LAMEK se vOnseAlloright. - Let me 
spell 1t out to you anedifiierent conditions. ..,Assume, 
and this is basic assumption, that the Vancouver 
results Can be replicated, =-— 

THE COMMISSIONER: Let us have what 
the Vancouver results are. 

MR. LAMEK: Geenindings of. up 
to 4 nanograms per millilitre in,the blood of children 
who have never received digoxin. i 

tHE COMMISSIONER: saves, 

Meee LAMP: 940,  Woulds2t not follow 
thatia finding by RIA-ofsup 1o.8 snanedrams. oF 
digoxin in the ant@€-mortem blood of a small child 
up to six months of age may in fact be indicative of 
a therapeutic range of the drug in that child, the 
range which you have identified as perhaps 3 to 4, 
because of the reading of 7 or 8, up to 4 nanograms 
on the basis of Vancouver may not be digoxin at all. 
Is that not something that you would have to consider. 
I hope that's clearer. 


THE COMMISSIONER: What you're asking 


. 7 ; hii AMM 

Ep OOS sheik deesonps avid 
yi yy ae 
oy Pid JS s ; rps ; LSe Eee ati mh “ie P r Mrs on 


en ya De eee i 
Gh f oped v sie . arardwenthe Od; i 
4 Ls Mi 
, Pa a 
i 
: ; {7 Vy i] 2) IL 
4 ; 


4 , a 
RG 4 it 
’ > 
i ihe 
i by 1}, (2 
yer I sYar & 
ma 9 “4 
! } is 
mi 
wn ties 
ItOm-O37n Bis mL fi*yG 


if Yon 16 710 BASrOn Kia o2 wu) 


& | 5 ay tL. puyb edy to spmset sipveqereds 


7 aa 1 13 fek2ehs even voy dotdw speey 


qu \8 26. 7 3a perrepaai edt To pavenee ay 
i ae as 
tis 236. oixnopib ed Jon Yam TavirepAsy ao “BiS6. Meet) 


t60Lenoo 93 sys bivow woy seaz” paid emda, gon 98 


; sae 
| easels e! 4ert2'e 
; : aN UP* i 
ae a# oe ed adn at , ee 
DILLACe By POY Jer +ASMOTRSEMNOD, meer 
iy 


ee 


Ml Pr lle 


ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO Cumburdy dr lex. To 
(Lamek ) 

1 
2 is, is 8 minus 4 equal 4? 
3 MR. LAMEK: I may be asking that. 
4 What I'm really asking is does 8 mean 8, or could 
5 it mean as little as 4? 
p THE COMMISSIONER: Yes. 

THE WITNESS: “You didn't mention in 
. your question whether the results of 8 nanograms 
8 would be by what technique? 
9 MR. LAMEK: Q. I thought I said by 
10 RIA? 
11 A. By which RIA? 
12 oF By +your caer: 

a BY sy PRIA? 
13) 

QO: Because we don't know what 
es others do with it yet. 
IS A. As I mentioned previously in 
16 my RIA. in my experience, my evaluation of my RIA 
17 does not confirm the findings by the British 
13. Columbia group. 
19 0}: YES": 

a MeEhinkaLcsis2daspossibility 
. that it would enter one's mind and one’ would certainly 
ee think about it. If I could have a result of 8 nanograms 
+ per’millilitre by our technology I would be concerned 
23 about it and I think that child should be investigated 
24 
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(Lamek ) 
it 
2 by whatever investigation is needed to make sure 
3 that he's receiving normal therapy. That would be 
4 MY icotetnOugnt, 
5 ee Yes. And, indeed, that might 
be the prudent thing to do in any event. 
: A. And I would probably also use 
§ ourconfirmatory technique, or second technique to 
8 do the analysis. 
9 @. Yes. 
10 AG Wath sol swould, wes. 
11 Oe Well, I recognize the element 
12 of unfairness that comes in BUC Pg COLVOlNADi6S.0 t 
: that study and maybe we can move Deane to something 
else, then, Mr. Cimbura. 
is So far we have focussed on digoxin 
15 assays in ante mortem blood samples. Are the same 
16 techniques that you have described there used on 
1 post-mortem blood samples? 
18 a Well, the techniques that I 
19 have described are ato ea eee ne 
mortem samples and tissues, that's right. 
a iT LIGA TD A leave tissues aside 
a for the moment. I am talking about blood for the 
az moment. 
23 A. Primarily designed for post-mortem 
24 
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ANGUS, STONEHOUSE & CO.LTDO. Cimbura 7 On.ex 
TORONTO, ONTARIO 
(Lamek ) 15s 


blood specimens. 

Bhs Do I understand then that 
you use the same technique on blood samples, whether 
they be ante or post-mortem? 

As Yes, I would use the same 
technique, even though ante-mortem specimens in a 
hospital, I'm not sure whether that -is what you are 


referring to. 


Q. Now dimetalkingaaboutsyoune--- 

A. The approach to the RIA may 
vary, yes. 

@. Now, with respect to tissue 


=e 


samples, tissues other than £xé1m blood eranody ahewde. 
I assume that essentially we are talking about post- 
mortem samples. I suppose you could have biopsy 
samples, but for the most part we are talking of post- 
mortem tissue samples, are we? 

A. Thakusicorreact,; shi. 

or That are analysed. When the 
Centre for Forensic Sciences became involved in doing 
digoxin assays on children from the hospital in the 
Spring of 1981, was there at that time, Mr. Cimbura, 
a recognized technique or procedure for measuring 
digoxin levels in tissue? 


A. Well, there were some reports 
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ANGUS, STONEHOUSE & CO. LTO. : 
FORONTON ONTARIO Crymbura, 


CO. Esc: 
(Lamek ) 56 


in the literature, relatively few as compared to the 
ante-mortem blood specimens, and there was some 
forensic literature that was available with respect 
to cases of poisoning where the RIA procedure, 
radioimmunoassay procedure was used, or were used, 
and there were also relatively few research articles 
in the literature with respect to utilization of the 
HPLC more on the research conditions. 

OF And what technique was used 
at the Centre for Forensic Sciences for the analysis 
of tissue samples of digoxin? 

BG It was Similar to the technique 
that I have attempted to describe for blood. There 
were some modifications at the beginning in the sense 
that of course tissue has to be broken down before 
analyses has to be cut into small portions and 
homogenized in a suitable medium and then the portion 
of the homogenate is then subjected to the radio- 

immunoassay procedure as I have described, including 
the extraction process and so on. 

QO. When you say homogenized, do 
you mean essentially translated into a liquid form? 

A. Into a semi-liquid form, a 
homogenate, blending the matrix or the tissue with 


some. tluid, that: Ss: right. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura ’ dr.ex. 
TORONTO, ONTARIO (Lamek ) Toi. 


Q. Andshaving, put dteinto that 
form, you then use the same RIA technique as you 
have already described? 

A. liatk Ss “ecorrede. 

One 4 But the results I think are 
expressed differently are they not? 

A. Yes... I have’ forgotten to 
mention the first thing, the tissue, one has to 
weigh the quantity which one deals and of course 
the tissue being solid is measured in grams as 
opposed to blood, which is -:a: volume, it's measured 
inci tres. 

LO Yes. ¥ 


Ax So, results in tissues are 


expressed aS nanograms per gram of tissue, wet tissue. 
the comparison in litres and grams. Would a gram 
weigh, would a litre weigh a gram? 
THE WITNESS: Well, millilitres. 

THE COMMISSIONER: Millilitres, would 
a millilitre weight --- 

THE WITNESS: Millilitre would be close, 
Mr. Commissioner. 


THE COMMISSIONER: Depending upon the 


substance. 
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ANGUS, STONEHOUSE & co.LTO. Cimbura, dr.ex. 158 


TORONTO, ONTARIO (camel 
1 
2 THE WITNESS: Yes, it depends on 
3 the density of the substance. 
4 THE -GOMMISSTONERs ‘Butoit's.not far 
5 CO 

Doe WEENESS whpkt%s mot, toowtar out, 
: MR, LAMEK see Onj | Ones fimad) question, 
/ Mré.iCimbura, tft dhmay.reniWou have wefenred,.to 
8 radioimmunoassay procedures and to high pressure 
9 Mrquiduchrometography any cunderstand, that «there is 
10 a third: technique that is now in’use that involves 
il a fluorescent polorized immunoassay. Is that a 
ib technique with which you have any experience? 

De. No, (sites AS T understand we, 
is that technique became commercially available very 
= recently and I am yet to a ee informat Lon, on 
15 it which is supposed to come to me. 
16 THE COMMISSIONER: Can we just have 
17 | the name of this technique again? 
18 MR. LAMEK: I believe it to be 
19 fhuorescenit spellorived eano prpolorization, I'm sorry = 

fluorescent polorization immunoassay. 

a THE COMMISSIONER:I hope we can use 
ot Initiels form that too, 
22 MR. LAMEK: FPIA, how's that. Now 
23 I know why Mr. Cimbura prefers radio, it's easier 
24 
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ANGUS, STONEHOUSE & Co.LTto. Cimbura, dr.ex. Loy 


TORONTO, ONTARIO (Lamek) 
1 
H1l 2 to Say than fluorescent polobrization,.whatever it, is. 
3 Miawey,Gimbuszala hank. vous very, much». 
4 Mr. Commissioner, before there is 
8 anys cross-examinatiomof£f Mr, Cimbura;eperhaps I 
should make it clear again what I hope I made clear 
: yesterday,.ithat Mr..Cimbura, willbe recalled to give 
: evidence as to the particular findings that he 
8 recorded in the tissues that came to him from the 
9 Hospital and perhaps any questions as to those 
10 particular results might be reserved until that 
1 evidence comes in at a later time. 
12 DHE COMMISSIONER: Yes, all right, 
Mr. Lamek. 
13 
Now, on the cross-examination 
4 generally, I suppose in the normal procedure I would 
15 take counsel in the front row and second row and then 
16 inthe, third, now but. of,.course,.youscanm agree. to any 
17 order you like and there may be instances where one 
18 counsel would particularly like to be last and, if 
19 so, he can applysnonythatsprivasege. 
20 
| 
22 Cree aera 
23 
24 
25 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, dr.ex. 
TORONTO, ONTARIO (Lamek ) 


Ins this particular instance, I don't 
know. Perhaps everyone would prefer to start after 
lunch. I don't know what your thoughts would be. 
What abouc you, air. Bogart, myo areitirst in line. 

MR. BOGART: Yes, Mr. Commissioner. 
I would prefer to start afterwards. 

THE COMMISSIONER: Then perhaps you 
Can CONten | LEryoOuswant. and it you dont" liwill just 
call on counsel in the order in which they should be. 

ALi right. —Thenm would 1.545 suit 
everyone? That would be an hour’ and a half. All 
Cigit, nts ios 4 5 

MR. LAMEK: Mr. Commissioner, before 
you rise perhaps I could ask this because obviously 
there is a schedule question here to be mulled over 
during the lunch hour. I do not know whether counsel 
are in a position to let me know whether eon 
to cross-examine. If I could even have the fairest 
idea it would be helpful for me. 

THE COMMISSIONER: Yes, we will 
perhaps know a lot better from their performance 
afterwards, but perhaps you could tell us now if 
anyone is disinclined at this moment to cross-examine. 
Does anyone wish not to cross-examine at all or has 


at least made up his mind he will not. You will not 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Ciambura, dr.ex. igeas 
(Lamek ) 


be held to this of course. 

Tethink your Gan count on the entire 
group. 

MA Seon. Unc aa & 


---Luncheon recess at 12:10 p.m. 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Cimbura 162 


=—S=UpOn resuningka tis sap im. 

MS «<2 CRONK: Mr. Commissioner, 

Mr. Lamek is undoubtedly on his way into the Court 
Room. With your indulgence I will look for him. 

THE COMMISSIONER: Will-vyou;doythat, 
thank you. 

Have you given any thought to the 
problem of the order of eae rer LEGNOE 
I am just going to take everybody in order. Perhaps 
it is unnecessary to have Mr. Lamek here. 

MR. BOGART: Yes, Mr. Commissioner. 
My understanding was that Mr. Scott was prepared 
to cross-examine first. However I see he is not 
here. 

MR. WELLS: Mr. Commissioner, I am 
Ross Wells from Mr. Scott's office. He is on his 
way. I am not sure that he understood he was to 
JO .0netirs't, 

THE COMMISSIONER: You can fight 
that;one.out. 

MR. WELLS: He will .be here 
momentarily. I am sorry for the delay. 

THE COMMISSIONER: Anyone else 
want to have this honour? 


What about you, Mr. Ortved? 
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ANGUS, STONEHOUSE & CO. LTD. Cinbura, cyY,ex. 163 
TORONTO, ONTARIO (Ortved) 


MR. ‘ORTVED: Yes, Mr. Commissioner. 
CROSS-EXAMINATION BY MR. ORTVED: 

Q. As I understand your testimony, 
Mr. Cimbura, what we have really been talking about 
today is the measurement of the amounts of digoxin in 
bodily fluids or tissues. Is that correct? 

Aye ThatLwMuSs Fe@rrecepypysi,r < 

Qt You told us about the various 
methods available and to some extent utilized by 
you to ascertain those measurements. Is that 
COGBGCC PL? 

A. Phabfisicorrect: 

O¢ And the Beene Belgie tlt have 
told us is a science of first ascertaining the 


measurement and secondly interpreting those measure- 


ments. Is that@¢orrect? 

A. that metcorrect*isir} tit 
possible. 

Q. Andereally the thrust of your 


testimony has’ been the degree of accuracy to which 
you can qualify your results. Is that correct? 

A. Well, we were talking about the 
methodology of the use for digoxin analysis. 

eo. Right. If I understood your 


evidence correctly, you were indicating some methods 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura; Cruex 164 
TORONTO, ONTARIO (Ortved) 


1 
2 may give more accurate results in terms of actual 
3] digoxin in the sample than others. 
4| Ax Essentially that is correct, 
5| yes. As I mentioned previously the analytical 
6 methods in general that are used in forensic 
toxicology each has some advantages and some 
: disadvantages and it's a matter of experience and 
: where it goes out. 
? Or Just to summarize: as I 
10) understand you told us that one of the problems 
11 with the RIA method is that you may to some extent 
| be measuring quantities of digoxin-like substances 
13 as opposed to digoxin. 
A. That is one of the disadvantages 
14 
@f RIA. 
15 
OTF It is by the same token one of 
a0 the advantages: of the HPLC method in that it, 
17 according to your evidence, hopefully ‘screens out 
18 the digoxin-like substances? 
19 A. Thatwas corvect,;'sir.@yPardon 
20 me. I'm coming with some throat irritation. My 
voice may be -- 
21 
OQ, Would you like some water? 
a A. Yes, I would appreciate that, 
* thank you. 
24 
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TORONTO, ONTARIO (Ortved) 


OF But I take it you would agree 
with me that the result you made on your test, be it 
the HPLC or the RIA, may be inaccurate in terms of 
tne actual Levelor digoxin ina body as opposed to 4 
sample having regard to a whole hosts of factors? 
COELEC Ce 

Be, RotesOrsvy, CON ct UncCeratana 
the question. 

Os Well, as I understand you told 
us toxicology is not just a measurement of results 
buUtyalso an Interpretation of thevresults.* You 
told us also that you could measure certain samples 
and you have given us your evidence as to how 


accurate the result in terms of your findings as 


to digoxin is in terms of that sample. Right? 
Xe Yes, okay. 
Or I am simply suggesting to you 


as to whether or not the reading of the digoxin 
level inethat sample is an accurate reflection of 
the digoxin in, "for-instance, a child™s body end 
is not always one and the same. 

A. Team nat “sure 11 sti. 
correctly understand the question but I will try to 
explain it. Please’ correct me if it's not the 


answer you expected. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura CE Jey: 
TORONTO, ONTARIO y : 
(Ortved) 
@* Pewi iy 
A. The analysis in post mortem 


Specimens, let us say, of a blood sample result 
May not be the same as the value in the same 
Specimen before, let us say, a child died. Is 
that what you are saying? 

Os Right. That is one of them 
and that is I take it something about which there 


is no dispute. Correct? 


A. Well, there has been - yes, 
generally there is - this is recognized. That is 
a "EaACCOr + 

OF AndWinalacteriel -understand 


the situation, post-mortem values which you may get 
on analysis of samples taken post mortem may differ 


from actual pre-mortem levels by a factor of 3 or 


even"4 "*Correet? 

A. I don't understand just the 
question. 

THE COMMISSIONER: You are assuming 


that no digoxin has been ingested by the deceased 
between the last calculation ante mortem and the 
calculation post mortem. 

MR. -ORTVED: Rights 


THE COMMISSIONER: Do you understand 
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TORONTO, ONTARIO (Ortved) 


1 
Z that, Mr. Cimbura? Assuming that no digoxin went 
3 into the body from the time that the sample was 
4 taken ante mortem and the taking of the sample 
5 post mortem, is there a difference and if so what? 
6 THE WITNESS: 1 Yes, there can be 
a difference and I would just like to make sure we 
; are talking about the same situation. I am referring 
: now to a sample of blood -- 
9] MR. ORTVED: emer Io ae citi ee 
10} A. Taken after death froma 
11 person and comparing that sample of blood to an 
12 ante mortem sample assuming, as was mentioned, that 
3 no dose was given in between or else to the sample 
at the time of death, near about at the time of 
ie death and according to work that has been done on 
e human studies and the literature there can be 
” differences and the degree of differences, for 
17 instance, would depend to a considerable degree 
I seal eacierepiet 
18 where the post mortem blood was taken from but there 
19 would tend to be differences and I would agree that 
20 post mortem valuesmay be higher than the values 
4 on the ante mortem to some degree. 
oF Let me just confine my questions 
= for the moment to the question of blood and I will 
Fe talk about in different sites for the moment, but I am 
24 
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ANGUS, STONEHOUSE & CO. LTD. Gambuta:, Cr. exe 168 
TORONTO, ONTARIO (Ortved) 


1 

2 suggesting to you if you were to take a sample of 

3 blood from, for example, the sagittal sinus area 

a pre-mortem and then take a sample of the sagittal 

5 Sinus blood some period of time post mortem, 

6| assuming that there has been no administration of 

: digoxin in the interim, I am suggesting to you and 

you have told me that you would anticipate that 

: the level of post mortem would be higher than pre- 

9 mortem? 

10 Ag It could be higher. I would 

11 like to mention - you are using as your example 

12 blood taken from the sinus you would have to ask 

13 a pathologist or a physician whether it is possible 

7 it could be taken post mortem from that source. 
There could be an elevation in the 

» post mortem blood but sagittal sinus I regard as 

16 


one source of blood at least in my experience where 
nn esa 


hi the degree of elevation after death is smaller than 
ee 


18 in some other sources of blood. 

a ee 
19 Q. Thain siimbght. That 1s why I 
20 picked it. But I am suggesting too that the 

of 

a literature speaks/the possibilities that ante mortem 

blood can give a reading - excuse me, post mortem 
22 | 6A mud~ 

samples of blood can give readings such as three or 
23 

even four times higher than pre-mortem blood. 
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TORONTO, ONTARIO (ortved) 
1 
z A Yes. Ue Gow eee ee See Looe 
3 taken from the heart. That is my opinion based on 
4. 2 amcor es in the literature, that is 
5 much. 
6 THE COMMISSIONER: Seep nS 
heart can give a reading of three or four times 
7 a ES saa MR NS =P etn ctr ie ae re DNA 
what the ante mortem reading would be. 
; aE GE gh 2 a seule ipl emer Gis) 
9 to,.Ms. -Commissionen,, up. ito.  -That, is, the upper 
10 limit. That is being determined in all the studies 
ease 
11 that had been done. 
12 Mix cORTVED: Ont SO eis tietGe Dic 
i. this back to where we were this morning. 
A. iielamaune SOrry,, Lt iomay 
i Tide Dy we This(may) happen. It doesn' 
16 THE COMMISS TONER: May happen. 
17 THE WITNESS: It may happen. It 
(os neces cen mbane ae Mist ts ehh oe 
19 elevation may be less than that. 
20 THE COMMISSIONER: You said blood 
from the heard. Did you want to emphasize "from the 
: heart", that it might not be blood from some other 
# section? 
a THE WITNESS: I am not sure whether 
24 
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ANGUS, STONEHOUSE & CO. LTD, Cimbura, @Cr.ex. 170 
TORONTO, ONTARIO (Ortved) 


I have enough information to be able to distinguish 
3 those two in this regard but yes, I would expect 

4 that the elevation may be up to three to -four times 
5 in the blood taken from the heart but it could be 
smaller than that. 


THE COMMISSIONER: I was wondering. 


You said from the heart. You seem to indicate it 
camesErom the heartpeLl ind cantputirtuthattwayevert 
wasn't part of the question. I am just wondering why 
10 | you said from the heart? Is there some distinction 


11 between the heart and the brain? 
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ANGUS, STONEHOUSE & CO. LTO, Cimbura, Cr ex. 174 


TORONTO. ONTARIO (Ortvéed) 
| 1 
/EMT/ak 2 THE WITNESS: Well, one reason is that in 
3 forensic work, in the work that has been reported 
4 in the literature, blood taken from the heart has 
5 been studied and described more than any other 
2 source of blood so that there is virtually more 
information on blood taken from the heart. 
; From theoretical considerations it 
| ° seems logical because the heart tissue does have 
9| considerable normal concentrations of digoxin much 
10 higher than blood, so that - and the theory is that 
11 after death when the membranes and the cells are 
12| becoming - are dying or are dead, that there is a 
13 diffusion from an area of high concentration to an 
area of low concentration. 
THE COMMISSIONER: You are talking 
i about, blood. from: the. heart? .You.are..not talking 
16 about the heart itself, tissue of the heart? 
17 THE WITNESS: I believe we are 
18 talking about blood from the heart, that is right. 
19 THE COMMISSIONER: Sorry, Mr. Ortved. 
20 MR. ORTVED: Thank you, 
Mr. Commissioner. 
i On So, Mr. Cimbura, coming back 
= to the levels that were spoken of this morning, we 
a3 were using I think a level of 4 as being maybe the 
24 
25 || 
eee 


RE-ExAm" rue Wake clandds. Were Cualer ? 
34 u- fh. 
Qi. AA So Winner \in @ dik 
lta anks -wonGae-~ V , (ite? 


teal Wier? 


RiA a KELC TRIAS 
Li gash per (eck 12-4 ny [ud- 


\rnrmeo wir aus. Uwsl hits Lies 


hv p -. (ast © && nq [wk 
—— or nl pln SE ao. Gee? 


SA. Auld w- hi yned fw, lush (12.4 my fut) 
wes oud a4 lus bef dewlte 
fs Sipuifenne Af oh 
re 


Lwv: Vee , b. 193, RE: 16). 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. Cimbura 7p (Che gledcc 5 Megs) 
TORONTO, ONTARIO (Ortved) 


upper end of the therapeutic range for a very small 
infant. What I am suggesting to you is if you in 
your analysis of a sample of blood from asheart 
taken post mortem were to come up with a value of 
16, then on the basis of what you have told us I 
take it that you would have to consider that that 
may have indicated a value within the: therapeutic 
range ante mortem? Correct? 

Be On that basis, yes. 

In addition to what I have said, 


however, I have conducted studies at the Centre 


NN 


where we studied the extent of the elevation, or the 


taken from 34 different children on digoxin therapy, 


son al 


and the highest value I have seen in the post mortem 
ee ee ee 


bloods from the heart was 12.4 nanograms per millilitre. 


— 


This again I would like to emphasize is only one of 
SS 7 


these 34 infants that I have studied. 


ND 


Going back to similar data that has 


been published in the literature on the post mortem 


levels of digoxin in the blood, the highest value 
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that I have seen in all the literature published was 


doh) 


r wae ue 


be Cad PRE ee i ro 
ML eT a idee elena ; 


. eg “tes vi tT a aaa neste 


sp ae ind 
" 7 f 
we fi nd! ae : 


ae yr 
ws ot! 
' 


i 


in P nal epg Anes 
‘ 2 i s aod 
f () titiog. * ¢j vy a ie 
: t , we ; 
# f ed pe wy 4 4 f oe - 1 
i ey LUOYW Loy. ra 4 ir | of 
MV : 
hy , 
iD r Pe e? | } wk a a oy oy 1 
bgt 5 ae Ve Tot OEE erie ' - 
j, i weet ee an 
ie | | , io 
} 4 a * ~ - ie u ~ na - 
i, ie Tab ol ae 21th Annas * 
mn ae) | 
ily 5 ti red) a e .t 
a 
i i 
if £ 
whee i‘? ¢ rte 
" ¥ ry Tt 
oe in : ‘ 
o ~ é 
| j ; wh? rd Mee tay ahh LA OWT 
, ar pa He BAL) 
Erhes RG iy ea es 7 ot beth Jo spepiee. 
. j . ( = nailing eh 
¥ A)" : } 
it) | 9 (240RLD Ho s7ov ofw 
i? Marea 
bial 7 a nik 
Stat y pry vty {tery OER 
aie ; 
—— 


ee sd et hie 
ror ae 


Bet 
2 a 
Ar reel 
J ae 
eh 


pt 4 
re mL A 
= ic 
ia. ali?!) § 
ma! — 


Fae le : i ; 4 
| b uooe Syed Wb aul av haut Hein. 
; ' i) \ ny 7 : a : ry nt =! : o 
thd . ff eats mer % 
k ny Minh Ge. a enero 1 ob ed | 
~botbute sved wid @angiaat Ke 
if : —_ iets sagen eri “ 1 ‘ 
“ e a 
r f " + : y ; 
} SHOT “eyeb. Sachsial hi ne OM, tone Bi Ge 
4 ey oh yy " ra a ~ - mite i | a a em 
. 7 Ott pl, tog yh evil iit eareek sft es bi dj "eit 
m on ose an i we a INT caciie Siem op 
f tr, T £ ’ a, : s 
3 a ae a uty shies , ble Ino AB itroning me) = 
’ pie mein on Sarees Sry ee 
r iuq scm 5rSy (ue . cy aes thai ‘beet 5 V 
wr rts rf) 7 : ' 


24 


25 


ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Gambura, ch.em. kh 
(Ortved) 


a value 2h 15 hanograms per millilitre. 


Oy Abd }-nighes tigdon}teerthink vyou 
and I are frankly that far apart because I think 
my simple point to you is that the one child which 
you got a value of 12.5 from heart blood post mortem 
is not necessarily to say that that child was not 


in the therapeutic range pre-mortem. 


BR Vell, I would regard - this is 
what I found - I would regard that as the extreme -- 

Di. Right. 

A. -- upper limit. As a matter 


of fact going into detailis yaboutw a-particular.c«chisdid:, 
I have knowledge that the child received his last 
dose only two and a half hours prior to death which 
could mean that the blood - that the digoxin was not 
yet at the so-called study stage. It was higher 
than it should have been normally. So there was 
some explanation for this extreme high value that 

E yficund., 

Oz And I'm going to come to that 
part actually too.in my questions,,.but,just.to take 
up where you left off there, in fact what you are 
telling us is that digoxin when first administered 
peaks fairly quickly and then comes down in terms of 


4ts level in the blood until it reaches its level 
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of equilibrium some perhaps six hours later, and 
you are telling me that because the samples taken 
in that six hour period (namely after two and a 
half hours) it may have given unrealistic readings. 


is that correct? 


AG Highs+ceadingy; that TSsvricnt: 

On Raghes 

AX Peanine er vouy Know, Ou 
describedsome of the peak effect and so on. I am 


not sure whether those were your comments, whether 
you wish me to comment on them. 

OO, Dwi lincomestot@thatewodBut going 
back to the business of factors that may affect the 
ante mortem reading as opposed to a post mortem 
reading you have told us now about a factor of 
3 or 4 that may raise the post mortem reading 
over an ante mortem reading. 


It also depends, as you have already 


intimated, from where the blood comes. Correct? 
A. The elevation by a factor of 
ne 


3 to 4 pertains to blood taken from the heart. 


Q. Correct. 
A. TRAC 35 right. 
Q. And as to the sample you have 


and the indication from that sample relating it back 
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to the level in the body, different parts of the 
body give different readings, do they not? 

re: i. am sorry; Tl am, not. clear..on 
that. 

Q. Die mto hi. enLt sou, taker .blodd 
from the heart you have already told us you expect 
to get a higher reading than blood taken from the 
Sagittal sinus area. 

A. Thats tcommectt1n Incexpect to 


get higher possible elevation. 


Oy Possible elevation. 
ee Over ante mortem blood. 
Oy Over ante mortem blood. So 


the factors we have to consider are firstly in terms 


of relating back to the child's level pre-mortem. 


We have to consider, number one, is this a post 


$$ ne 


mortem sample, and if so, there may be a factor 


rr 


‘of 3 or 4 possibly. 


a ee = ee tecmrenereil 


Be He eist bis..afiromkehne theart: 
oF hie titoetromethe-neante «And 


secondly where does the sample come from? Correct? 


A. The sample of blood you mean? 
Q's Yes. 
A. Well, yes. If I may expand on 
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1 
2 | 

the post mortem blood, as I have mentioned before 
3 most extensively studied was blood from the heart. 
2 There are reports in which is mention 
5 that blood, post mortem blood, taken, for example, 
6 from peripheral veins after death, such as femoral 
7 vein, the elevation would be expected to be at less 
F than for heart blood. 

Sea a eg 

And from my own experience I have 

a found that in case of blood taken from sagittal 
10 Sinus from infants -- 
11 THE COMMISSIONER: The sagittal is part 
12 Jie brawn ers 
13 THE WITNESS: It is - in the 
tal Similarities, taken from - yes, that is right, 
“2 Mr. Commissioner. 


From my own experience I have found 
16 —_—_—e—— 


that blood from sagittal sinus gives the lower 
NRA ae eee aT ci een Le Re Ree SE 


iM reading; *if“you’want'torcalt*it; than*blood*from-the 
'S/ heart, than corresponding blood taken from the heart. 
20 blood, that have been either studied by myself or 
4 CEP ae ee 
22 MR. ORTVED: O. ? “Ald -rpene So 

when you talk about your generally accepted therapeuti 
= range for infants, to what site are you making 
24 
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1 
Z 

reference in terms of results given by the sample? 
3 A. Are you talking about post 
4 mortem therapeutic range? 
5 Qe No, if we are talking about 
6 therapeutic range I take it we are talking about 
7 pre-mortem. 
3 You indicated in your evidence this 

morning you accepted that a fair therapeutic level 
. for an infant would be something up to 4 nanograms 
10 per Mitililitre. 125) thal correct: 
11 A. As a general guideline, yes, 
12 up to about 3 to 4 in a pre-mortem sample of plasma 
13 Or serum, Vehat, 2s oLolits 
14 On Yes 

A. AAO Enis. is.my guideline. =There 

i may be instances where some higher levels may be 
re seen by clinicians, you know, that may not cause 
17 toxicicy, but this 14 my sort Offa guideline, yes, 
18 that 2S LL. 
19 pe And you told us that in the 
20 same child a sample taken from the heart would vary 
4 in your experience from a sample taken from the 

sagittal sinus? 
Ze 

A. Yes. That is a variation due 

a to post mortem. I didn't refer to the variation in 
24 
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source of blood before death. 


ar ALL “right. 

A. I was referring to post mortem 
sources. 

Ox MiatieTSs WiSstewhac Ll want to 


make clear. And in an infant pre-mortem would you 
expect that the level would be uniform in the 
blood throughout the body? 

A. Well, as I have mentioned 
before I have not seen any studies that have 
compared, have compared different sources of blood 
before death. 

Q. Aer vont. 

A. With respect to different 
concentrations that may be involved. But if the 
blood is taken from the usual peripheral circulation, 
I generally would not be concerned about the source 
of blood if it 6 taken from an intact vein or 
artery before death. 

Q. ALL CLONE; 

THE COMMISSIONER: The figures you 
gave us for the therapeutic level this morning I 
take it were ante mortem figures, were they? 

THE WITNESS$ Those were ante 


mortem, that iS correct. 


> 


i 


ne y J ; v We ay, 
See. ey a 


, ti a) 
' thy an 
Ay 
; ia Se cae Oe | rts { BOW oA oy at yet ae 
: ie vt 
ADT wa i 
tc ones i 
Li 
Bw J rig Sk Seis Py? ae 
7 
P y ¢ ee | a 
Pinow Mad oo ote Gee Res we te bark” 
tk motion at Rivow loved vent ass, 
‘ , r 
va ry Dh, 
° be: 7 Fy Pha, ¥ LC tt 
: re . Day ih 
ae f 2 TT BVER Li7s 
ff i f oTrsd 1 Ve ,-e 
. S¢hSb' “Ss 
‘ 3 4 [ Lf we nae 
Bee). ! Na LY wih 
ety T cf WsuesAg ang sya 
ng 
, . 1 Undeu eds. mort medet ef 
i ; } ; : ae 
) . enietinos od gon binow vile ai 
) 2 , hi H : 
y > - : “i ) ‘ ‘ 7 4 
= - Lov. SOBRCJHL Me MORs \AOAS?.Bs.22 
/ , {4 ging ry 
fg BOD, 2102 
Ar) ae 
: work PAT AGA .Q 


ue siuoll aril imOTeeEMNOD a Ue ify) 
I pataxom eins fevel. pisuedas oft}. eas } to au oni 
‘ae y, “a wy “en 


1 ep 


Syads exow seazupt 2 magsom ‘adten, @taw ahs 


a = 


pis . 


Sits Stow 2a0cT 


ae ot 
BuTIW g if 
ils she ad 


h a 


Were eee there | -Cinbura,, Crsex 1 179 
(Ortved) 
1 
2 
THE COMMISSIONER: -8 to 2 nanograms 
S in adults: and for*iniante at icasivundér "six months, 
4 ee Elan -adubtsrand@rt sIoeupeuowe OD 47 urzeor 4 
5 nanograms. Those figures are ante mortem figures, 
6 are they? 
7 THE WITNESS: Thage=1S. Correct. 
P Ante mortem. 
MR. ORTVED: Ore tOKAV. oO. Just 

: to review, if you are examining samples post mortem, 
19 that have been taken post mortem, samples of blood 
11 and you wished to get the closest approximation in 
12 your expertise of the level pre-mortem, then you 
13 are telling me that, number one, you would like to 
al have a sample from the sagittal sinus? 
5 rah My choice based on what I know 

would be a sample from peripheral circulation 
ae such as a leg vein, femoral vein. If that was not 
i possible then a sample of sagittal sinus in preference 
18 to a’ sample’ from’ the heart, ‘that’is right. 
19 
20 
21 
22 
23 
24 
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Ox that @ rignt. And the reason 
that the sample from the heart is unsatisfactory as 
far as you are concerned is because, in your ex- 
perience, it can somehow multiply by three or four 
times following death? 

A. It may multiply. 

Q. It may. 

A. Up COnciat. 

0. i sl iges ee | eh ee 

Then another matter that came out 
in the questioning on the part of Mr. Lamek -- 

THe COMMISSIONER: Im sorry,. - 
didn't understand him to say that there was that 
distinction between the heart blood or the brain 
or the vein blood. 

Your question was -- I would like to 
get it cleared up, if I may. 

Your experience is almost entirely, 
is it not, post mortem in the heart? 

THE WITNESS: Yes, post mortem blood 
from the heart and sagittal sinus. 

THE COMMISSIONER: Yes. Now, I know 
you have said that the tendency is for the heart 
blood to be of a higher reading than the brain; is 


that right? 
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THE WITNESS: Than the blood from 
the sagittal sinus. 

THE COMMISSIONER: Right. _ The 
question Mr. Ortved put to you was -- 

MR. MANNING: Mr. Commisssioner, we 
can't hear you back here. 

THE COMMISSIONER: Well, it certainly 
is my fault because I have been found not to be 
able to operate this machine. Is it on now? Yes? 
Albaright: 

Just to make it clear for me, will 
youspgust<telieus;el1fhyou can, what the differences 
are, if any, between, on the one hand, ante mortem 
blood and, on the other hand, post mortem blood 
taken from the heart blood or the brain or the leg 
veins? Were those the three areas you mentioned? 

THE IWETNESS: FfYes. 

THE COMMISSIONER: Can you do that? 
Can you tell us what differences you expect and, 

LE aso; heanayouralsortelitusrwhy: 

Did you get any of that, Mr. Manning? 

MR. MANNING: Yes. 

THE COMMISSIONER: That may not be a 
question but you can refine it after he has given 


the answer. 
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TORONTO, ONTARIO (Ortved) 
1 
p) THE WITNESS: Yes. I will attempt 
3 cCOsdo that eLr: 
4| THE COMMISSIONER: Assuming in every 
case that there has been no intervening dosage of 
AvGox me 
6 
THE: WETNESS) ® That tsieright:. 

‘ When one compares the post mortem 
8 blood; that is, blood taken after an autopsy, from 
Hi, «© Silsecidee diy Bout era hie, Hoenitactor of three ts 
1 four times over the value present in the blood taken 
. TINA paLeAeBeEduewthait. te expect a \ueee socom 

| Tevation sfthrriimacomrssionee: YéstesAlboand ght. 
7 Do you have this information? 
7 THE WITNESS: I “beg your pardon? 
15 THE COMMISSIONER: What would it 
16 likely be if the blood came from the brain or it 
17 came from the leg vein? 
18 THEAWLTINESS: ofl tmenotasure .T ican 
19 ae OREN Sc er emhercyeothod then saying Beweuls 


expect it to be less. 
20 nore ren eee ee ee gt 


THE COMMISSIONER: All right. 


as Now, can you tell us why, if you can, 
22 first of all, it would be three to four times greater 
23 from the heart and why it would be less if it comes 
24 
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from the brain or the veins? 
THE WITNESS: With respect to the 
post mortem blood taken from the Sagittal sinus, 


I have done a comparison on, as I recall it, blood 
Alias I SE ES ne A a a a naire 
taken from fourteen children where both the blood 
a ae 
from the heart was available and the blood from the 


eA a a a ne a a a ee er a ee 
Sagittal sinus waS available. On the average, the 


2 ee ae A A ee 
digoxin concentration in the blood from the saggital 
perenne s ee Bios i ce ee eee 


Sinus was about 59 per cent of the digoxin concentra- 
ee ee, ee ee ee eee ere, ee ene 


BON Kinksthe 2b lood sivonmsthe, heart. 


This personal research is one of the 
reasons which allows me to expect a lower degree of 
elevation after death in the blood taken from the 
Ssaggital sinus. 

THE COMMISSIONER: Can help us as 
to why ~ponnot?, 

THE WITNESS: Well, I'm not sure 
whether anybody can be definite as to why. 

I think one of the reasons, I suspect, 
is «involved, is»that,.-getting -back .to, the; hearb,,.bhe 
normal concentrations of digoxin in the heart are 
much higher than the normal concentrations of digoxin 
inthe -blood.. 

THE COMMISSIONER: Well,the problem 


about that is that, presumably, you were comparing 


het oan, puts oe 
Rpts ry, pate ee, K eas ui de ee ae 


eG: rape re ee 
bgold ont dldod att ‘pestiie® & 


—! re sects fice ee Patten 


sii mi baokd eds hice sisal Famlaers ae: eae 


gt 
29 rn cw? me 


outa pnneré. ond: a0. olde Lisve, bash 


agi ~ =a p abel _ 


ie? Eoppe ada moet bool Ad ai itantalai ! ote 
~suip sep akxoplh fasta e tH, x9q. ea saan oN 


aa nny eri 


Sneed! ett mor? site baad Coe 


am erm me a alle 


| se 
+6 eo1peHbh tawol 6 doegKa of om awolis hd dort: andes! 
Sit moxt netss boo te’ art nt dtneb tests nolsevela 


aunie tstipeee 


atts to. Ste wf hove oes Ipaoaxed ein. 


es ev qted ced)”, :<ASvOTagiMMo?: aur trae a 
} ;  kgon 10, yw ee 
ove Jom in’ Tn, Dew. caer iw ae uh: Ce 


yw of ap eotncteb, ad neo ybodyns. condame 


ar 


,2 DOqeLe I ,enoees sat +0 Q4iO dat) A 
ert rere eis oF aoa enitzen aan mi bevlovad: ah 
ein tisod odd ak nixopib Yo anoitwrinaganee —_ j 
nixopih to znoistsrgneormod fsmion adit osay sedpid 7 
ny TT alia. kia ae ibootd:: 


meldoirg sed Lie _sasworearito Uy aa ae ne 
prixsqmoo oxsw. wey axidsmpzexq, test ek a 


/ 


ANGUS, STONEHOUSE & CO. LTD. Cimbura, Cr.ex. Ra 
TORONTO, ONTARIO (Ortved) 


the digoxin levels in the heart post mortem and the 
heart pre-mortem. You can't very well take blood 
from the heart on pre-mortem, can you, or ante 
mortem? 

THE WITNESS: No. What I was com- 
paring in my experiments, if I may correct myself, 
is tissue of heart taken after death,with the blood 
of the heart taken after death,and one explanation 
for the relatively high elevation in the blood from 
the heart is the diffusion after death of the digoxin 
with the weakening of the membranes that hold the 
drug while the person is alive. After they are 
dead, there is a weakening and dying of these 
membranes and there is a diffusion from the relative- 
ly high concentrations in heart tissue into the 
blood surrounding that tissue. 

With respect to brain, for example, 
on the whole, I would expect that brain concentrations 
would be relatively much lower than heart concentra- 
tions. The same reason could be applied to blood 
taken from peripheral veins, such as the femural 
vein, where the concentration in the muscle, in the 
skeletal muscle which surrounds these veins, again, 
is not as high as the normal concentration in the 


heart. 
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TORONTO, ONTARIO (Ortved) 
1 
2 So, that could be the explanation 
3 that has been looked at by various investigators. 
4| MRASORTVED: 2604 » All right. ,» Have 
s| we dealt with the business of the femural vein, Mr. 
Commissioner? 
: MR. soCOTT:, Well, just before my 
a friend, Mr. Ortved, goes any further, I look to 
8 Mr. Lamek at a certain stage to give us direction 
9 because I presume that we are not going to have to 
10 | cross-examine every witness throughout this enquiry 
11 if he is asked questions and responds beyond the 
i. area of his expertise. 
Povuse Wanteto.get from Mr. . Lamek 
‘ a direction about that in due course so that I won't 
ig feel obliged to pursue every area just because a 
15 question has been asked about it. 
16 THE COMMISSIONER: Yes. I think I 
17 can only agree. Are you asking me to agree with 
18 what you are saying or to excuse you from cross- 
19 examination, or what would you like? 
MR. SCOTT: Well, Mr. Commissioner, it 
20 
is a problem. 
=f THE COMMISSIONER: Yes, I know. 
ag MR. SCOTT: There is the Science of 
23 | Pharmacology and there is the Science of Medicine, 
24 
25 | 
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for example. I am sure Mr. Cimbura will agree that 
the question of what is a therapeutic dose is a 
question for doctors. He and I have this in common - 
we are not doctors. He certainly could have read 
somewhere what a therapeutic dose is, but I am sure 
he wouldn't want to, because he has been asked a 
question about what he's read, give evidence as a 
doctor about what is a therapeutic dose. And the 
same thing has occurred with a whole range of 
questions about the movement of digoxin in the body. 

He's a chemist, as I understand it, 
and an excellent one, and a tester, and an excellent 
one yrbut prehatikind.of, .question.ais .fom.e pharma- 
ecologists *# and bajiist «dont want tobe iobLiged .to 
examine because the evidence has been given. 

THE COMMISSIONER: Well, Mr. Ortved, 

I am not absolutely sure that Mr. Scott wasn't 
really addressing you instead of me. 

MR. ORTVEDs.5 I think that might have 
been the case. I think I appreciate his assistance. 
I am merely concerned with the aspect of Mr. Cimbura's 
testimony this morning to the effect that, if he got 
a result of one of his analyses before death -- 

THE COMMISSIONER: But, surely, that's 


legitimate evidence that he did get results. If he 
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TORONTO, ONTARIO (Ortved) 
1 
Z does get those results, it may not be so legitimate 
& or, at least, it may not beiasking to give much 
n weight as to his reasons why; that's all. But the 
: fact -that his experience has shown these dif- 
ferences, I should think is valuable evidence. 
: MR. MORTVED:, Alvegignt. rel camenot 
é going to be that much longer in any event, Mr. 
8 Commissioner. 
9 om The two other aspects I want 
10 to canvass I think you have already touched upon, 
Tr andiuhateisierninstly py rbhatvuinatermssofarelating 
Ma your findings back to a child pre-mortem, you have 
already told us you have to have regard for the 
si timing of the: administration of the digoxin; correct? 
Me Ke Well, certainly, the timing 
15 of administration of digoxin would be relevant to 
16 the extent of the blood level pre-mortem, which 
17 could then affect the possible elevation after death. 
18 ©. Right. 
19 A. Thatistrights 
oR And, again, I don't want to 
necessarily repeat myself but, as you are aware, 
x there are various means by which therapeutic doses 
22 of digoxin can be administered; correct? By way of 
23 injection, by way of intravenous, by way of oral 
24 | 
25 
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TORONTO, ONTARIO (Ortved) 

1 

2 administration? 

2 A. Certainly, yes. 

4 0. Certainly. And each of those 

‘ varying methods of administration have different 
times for distribution? 

: A. Well, I would like to qualify 

q that, if I may, rather than just answer yes or no. 

8 May I? 

9| QO. Yes, by all means. 

10 A. Essentially, after a parenteral 

ul administration of intravenous administration, 

es initially, as one would expect, there is a relative- 
lye large’ quantity vofodigoxin inethe bloodywithin a 

_ very short time after the administration. Subsequent | 

i to that, it decreases rapidly. 

15 Q. Right. 

16 A. Which signifies the process of 

17 distribution. 

18 OY RLGHCE 

19 A. So that, byl about, fourttomsiz 
hours, it should be at the so-called steady state, 

ey which is the time these normal levels that we were 

_ referring to apply. 

22 OF Right: 

23 A. After an oral administration, 

24 | 

25 
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(Ortved) 
1 
py, the situation is somewhat different. Of course, 
4 the drug is absorbed from the stomach and the gastro- 
4 intestinal track, so) thatas tinitaally, there is a 
rise of the concentration in the blood up to a peak 
: which may occur at about two to three hours and, 
. by four to six hours, the blood concentration again 
7 is down at the steady state at which the normal 
8 levels which I have mentioned apply. 
9 It is a normal pharmacological 
10 consideration for any drug. 

1 Ox RroGht.ehAnad just sorthat Maz. 
‘e Scott won't be upset, that is something, I take it, 
you would agree would be best explained by a 

” pharmacologist;meorrecté? 

ls A. Well, I would have rp -- it 

15 could be explained by a pharmacologist. I have 

16 studied pharmacology; it was part of my studies. 

17 sail siecobe Os But in any event, the point 

18 abising out Of what you have just told us is that it 

i i¢ important for you, as astoxicelogiskys inoterme of 
the interpretation of your results, to know, if 

. possible, the timing of the administration of the dose? 

- A. Yes,4it is,important fox me, 

22 as a toxicologist, to understand the principles that 

20 | are involved in these studies, yes. 

24 
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TORONTO, ONTARIO (Ortved) 
1 
2 Q. Right. Because what you are 
2 telling me is that the timing affects the level? 
4 aM That's riegnte 
: OF And, in fact, what may appear 
| to be a high and, therefore, non-therapeutic level, 
| if, in fact, it@was taken “within thirty minutes 
7 after an intravenous administration of digoxin, may 
8 not give the true level of the drug at the steady 
9 state? 
10 A. THAtYSPecOrrects. 
1 MR. ORTVED: Thank you. Those are 
rr my questions. 
THE COMMISSIONER: Fine. 
i Mimo cOctt, ale YOU newt + 
= MR oCOTEs UL’ m- ready. 
15 CROSS-EXAMINATION BY MR. SCOTT: 
16 OO: Mr. Cimbura, when did you 
17 begin your professional career? Did you say it was 
18 Ln cow 
19 A. In '59 I graduated from the 
University and, in ‘61, I started with the Centre 
4 for Forensic Sciences, that is correct, sir, 
i on And did you begin in the 
— Toxicology Centre? 
23 A. That's’ correct, -d2%s 
24 
28 
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Q. 
since? 

A. 

Q. 
mine?! 

A. 


been, Since last year, 


Centre. 


the time. 


Cimoubds CY leis eS) 
(Ortved) 


And have you been there ever 


Thee “S* COLrrecty sik 


Is your life as boring as 


I~’should= modify 2t. “I have 


a Deputy Director of the 
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So, I am not there for most 
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0. Lbvtakeuiceibhat sameerthat time 


when you began in the Toxicology School you would have 
done hundreds of thousands of tests on blood, whole 
blood, serum, plasma or tissue for toxicological 
purposes? 

A. BAAaNanotysurep,wl-donlit thank it 
was hundredstofhithowsands. I have done a lot. 

0. And did I understand you to say 
that until the problem ‘at the Hospital for Sick 
Children you had never been required to do a test 
for idigoxinminethesToxicology Centre? 

A. Up to the time we had no 
facilities available for the analyses and the analyses 
was arranged by courtesy of other agencies. 

0. Inmseone, MYourpeentretup.until 
that time had never done a test on any of those 
substances for digoxin? 

A. A test by using the same 
techniques as I have described. 

Q. Yes. Had you ever done any 
digoxinstests. before. the Hospital for Sick Children 
incidents at your Centre? 

A. I may have been - I cannot recall 
but a long time ago when I began there may have been 


occasions of suspected digoxin poisoning. 
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TORONTO, ONTARIO (SCOT) 
0. But you cannot remember? 
A. Lecan trrecall swhether tLbawas tor 


not involved . with them but the techniques were 
certainly different then. 

0, So just so I am clear. If you 
did any years ago it would have been on the basis of 


a different technique? 


is Tio tee. aioli 

0. But you can't remember in fact - 
IIe ImOe er Lticize you for this - whether you ever did 
lenis tehen ewikyy 

A. That MLS Sang hts 

Q. Inwanyevent. Untia. the Sick 


Children incidents you didn't have any equipment for 
performing the tests on a modern basis at the 
Toxicology Centre? 

A. We had the equipment. We didn't 
have set up any evaluating procedure for digoxin. 

0. So this exercise which began in 
the spring of 1981 was a new life experience for you 
people, as well? 

A. Oh yes. 

0. I just want to ask you something 
about what you have read to see if it conforms with 


what I have read. I know Mr. Ortved will forgive me 
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TORONTO, ONTARIO (Scott) 
if I just - having made an objection, get into this 
area but what we have read about digoxin: isn't it 


trué,-that you have read that digoxin can be taken a 


number of ways, by injection, by mouth, theoretically 


even intramuscular injection as well as intravenously? 


A. VSS —tidbel STCOLLECE. 

0. And that if we look at the case 
of intravenous injection for a minute, it is injected 
into the bloodstream under some kind of pressure 
usually? 

A. It is injected. 

0, Right. When it enters. the 
bloodstream over a period of time it works it way out 
of the bloodstream into the tissues of the body. 

A. Yes, generally speaking, yes. It 
begins to -- 

0. And then it will find its way 
to a great variety of tissues in the body from the 
heart, muscle to the shoulder muscle to.the big toe? 

A. hates Gagne. 

0. And then once it is in the 
tissues of the body it then begins to break down and 
filters its way out through the renal system or 
perhaps the stomach? 


A. Vess,.-It. is.xrelatively <sz-the 
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TORONTO, ONTARIO (Scott) 


breakdown as I mentioned previously is relatively 


Minor. It is secreted mainly through the renal 
system. 

0. And other things we know from 
the readings are that the concentration of digoxin 
will vary from or may vary from tissue to tissue? 

A. You are referring to after death? 

0. I am referring to any time; once 
that digoxin gets from the bloodstream into the tissues 
then what we know from the readings is that there may 
be more of what - what are they called - glands - 
there may be more sites in some tissues than others? 

A. That is right. 

0. And therefore the concentration 
of it ante mortem may vary from tissue to tissue? 


A. Mite roe coli. 


Q. So what we know from those 


readings very simply is that you may very well get 
different readings depending on the tissue that you 
take your test from or where you took it from the 
blood? 


A. From different tissues you can 


give different readings. 


0, Yes. So one of the first things 


you want to know is whether it was a blood sample, 
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TORONTO, ONTARIO (Scott) 
<> 

1 
2 whether it was a tissue sample and where it was taken? 
3 A. Whether it was a tissue: sample. 
4 0. Or if it was a blood sample. You 
5 want to know where it was taken; right? 

A. Well, I want to know where it 
: was taken. If it was taken from even from a peripheral 
i vein I wouldn't be concerned with it any more. 
8 0. SO tGebi not crue to say that 
9 whether it is tissue or blood one of the things you 
10 mane to know is where the substance that you are 
il testing came from in the body of the person? 
12 A. Where the sample came from? 

0. Yes, right. “a 
13 

A. Well, I would want to know 
Ms whether it was blood or tissue. 
i 0. Let me put.this example to you. 
16 Tigtoinjectsdigo<in into. my. bicep,, my, left bicep, and 
17 fifteen seconds later you take a blood sample from 
18 my left bicep you are going to get a very different 
19 | reading than if fifteen seconds later you take a 
. blood sample from my right bicep, aren't you? Isn't 

that might? 

21 

MR. MARSHALL: You will have to ask a 
22 pharmacologist. 
3 MR. SCOTT: Q&< I am just asking if I 
24 | 
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understand the readings. Am I right about that, from 
your understanding of the readings? 

A. I haven't done the particular 
experiment you suggest. 

0, Will you go this far with me 
that what you know from the readings, certainly with 
respect to tissue is that you want to know where in 
the body this sample came from? 

A. Pia Seri ght : 

0, With respect to blood you are 
going to wait a little while before you answer that 
question because you have never done that test? 

A. I have done some tests in ante 
mortem samples, not aS many as in post mortem samples. 

0. The second thing you will want 
to know before you take your sample is how long 
before the digoxin was injected into the system, would 
YOU Note 

A. Well you want to know for 
certain information, forl.example, you don't require to 
know it for the analysis but you require depending on 
what you want to know, that is right. 

0. Well now, you are here to tell 
us about your testing. I want to ask you a couple of 


questions about it just to be sure I understand what 
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you did. Now, do I understand vyou *cancddo a testion 
four substances, tissue, whole blood, plasma and serum. 
Am VLenrght? 

A. That. would be? 

0. That you may be asked to test 
for digoxin and be presented with one of those 
substances? 

A. Well, we can do that in those 
substances, those matters, and we can do it in many 
others ¢ 

0. Before you perform an RIA or the 
HPLC, do you use an extraction method? 

A. Yes, generally, most of the time. 

} Now, just to clear away another 
thing. Do you use the extraction method with respect 


to bissuc? 


A. Yes. 

0. Do you use it with respect to 
whole blood? 

A. ¥es'. 

0). D6 ‘you ise Lt With respect Ite 


plasma and serum? 

A. Most of the time and the only 
exception with respect to plasma or serum is if, the 
sample is so small, would be so small for it to be 


done. 
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Q. But if given an adequate sample 
of any of those substances you would use an extraction 
method ? 

A. Thats aS wo li). 

PHESGOMMESSLONER Oust a moment please. 


DT hadi Ainderstood the extraction method was the HPLC? 


MR. SCOR sae Notes Lean sjustconminguto 


Chat 

THE COMMISSIONER: Well, let me 
discover: what is this extraction method? 

MR. SCOMPYietihat \simymext question . 

THE? COMMESSIONER: § Sorry. Go right 
ahead. 


MR. SCOTT: The question the Commissioner 


asks is always better than the one the lawyer asks. 


Q, Yow go: wight aheads 

A. Theequestion is: what is 
extraction? 

Q. Yes. 

A. I was under the impression I had 
mentioned it before. The extraction is a mixing of 
the blood or tissue with tan,organic solventie, sim a 


specific case in our analysis the organic substance 


is dichloromethane and physically shaking the two 


faces together with the anticipation and knowledge 
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beeause of the chemical .nature,of digoxin - digoxin 
will leave the matrix of the blood and go into the 
layer of the organic solvent. The organic solvent 
layer can then be separated physically and evaporated 
and an extract - the so-called extract is then used 
on RIA or the HPLC aspect. 

0. If we take one of the liquids, 
I take it what you are doing is you are extracting a 
POrtiOn sot. that, Liquid... That is,what extraction means, 


Spi hate COrrect 2 


A. Certainly you are extracting a 
POLcUVOn a suitable portion of ‘the blood. 

0. What is the purpose of doing that? 

A. Well, the purpose is since most 


of the time in forensic work we are dealing with 
whole blood, the purpose is purification of some sort 
to separate the drug from the crude matrix of the 
whole blood or the tissue. 

0. Would it be fair to say as well 
that it is a process designed to attain an adequate 
sample on which to perform your tests? 

A. That. was part of the design. 
This reason was taken into account. 

0. And that is called extraction? 


A. The process of taking, yes, to 


taxe, that's xight. 
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0. And that is its purpose? 
A. As I mentioned, that's right, yes. 
0. And that is done in every case 


except perhaps for some serum cases where the sample 
is not large enough. Is that what you said? 

A. Thatcisinigiteor welse in tthe 
analyses of pure digoxin material which doesn't 
require it. 

0, Well now, have you established 


a recovery rate for yowr-vextraction process? 


A, Yes, we have an average recovery 
rate. 

Q. May I just stop you there. You 
have established a recovery rate. Just tell the 


Commissioner and me by the bye what you say the 


recovery rate is? 


A. Okay... Thank you.” The purpose ——- 
Q. You-don t fhave to Look all tne 
Way over to him. I want to hear you too. 


THE COMMISSIONER: We are a little 
better now. Apparently we did not have the three 
microphones working but now we have this one working 
aie Can fear vou without turning ~ not that I object. 


I am rather glad when you turn my way but you don't 


have to turn all the way. 
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MRe SCOLT*) boOwyour best,.Mr.. Cimbura. 

Q. What is the recovery rate? 

A. [hates Lit. she purpose to 
study recovery is to find out how much of the drug 
may be lost during the extraction process. 

Q, Would you agree with me that the 
establishment of a recovery rate efficiently is 
absolutely critical to yvwour ultimate test because it 
tells, you,it your test is going to be accurate? 

A. Tate Gest. o. soll Wouldnt 
want to lose everything. You want to have something 


Leite » Thats. right. 
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OF All xightyenNow wrblayou 
tell me and the Commissioner exactly what you mean 
by @xbuachingh= Hebringitn a couple of. grams of 
tissue. You I think have told us that you then: turn 
iGeintosaakvquidvingefifectsercscathathiconnect iby 
chopping it up. and --- 

A. Homogenizing it. 

Q. Homogenizing it, all right. 
And.then you do an extraction? 

A. Yes ;lthae -Ls brEqiiiyt 

@. Okay. Now what again is the 
purpose of that extraction? 

AY. The purpose ats to separate, 
purification, to separate the drug from some of the 
biological, natural toccurring cbiological tiatemial 
in the blood or tissue: 

OF So what you are doing is you 
are separating out a part of that homogenized substance 
suztable for testingrt Right. 

A. Would you repeat that? 

Ds What you are doing basically 
is you are separating out a part of the homogenized 
substance that is suitable and purified and proper 
for testing? 


A. Well, separating - during the 
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(Score) 
extraction process - well, it depends. Separating 


thewdrvqgoxin fromthe quantity, of \tissue or blood ithat 
is used for the extraction. 

Bie All right. And the purpose of 
the recovery rate is to ascertain whether you are 
Getting alt the digoxin Out “OL only “parm-of Lt? 

A. ive SarLonic. Li a Sere] rt 
is to establish how much you are losing and whether 
this 1S satisfactory. 

Hi -COMMISSLONER >: “ettboudmr the put= 
pose was to, Leave the “digoxin, injenot “to°take Lt out. 
Have I misunderstood. 

. Can you a the question? 

A. The purpose of extraction is 
to separate, to take out the digoxin from the natural 
components, you know, blood cells, for example, and 
various material present in the blood and tissue. 

THE COMMISSIONER: I understand that 
pavevct jie al thoivght I understood it. 

Os Perhaps’ I*can clear it up. 

And the purpose of the recovery rate is to ascertain 
the extent to which you have fully done that? Is 
thas correct; 

jt Thetis eight 


oy Because if you show on your 
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(SCOEL) 


recovery rates that you are extracting only 50% of the 
digoxin you are going to get a reading, for example, 
that is half of what the real reading in the sample 
provided to you should read? 

ns Thaw we eoLout. 

THE COMMISSIONER: Allright. Can I 
stop you. I am lost again. I thought the recovery 
rate was to discover how much of the drug was lost in 
the extraction process; now I seem to understand that 
your purpose is to get it all out. The recovery rate 
I take it is something, some kind of a test that you 
make prior to the analysis °f a tissue; is that 
Bight? 

THE WITNESS: Well, ,enerally speaking, 
sir, to do this we add a known amount of digoxin to 
the blood, and following extraction we determine how 
much is left. The difference is’ thee Toss due to 
exiwvac tlion. 

THE COMMISSIONER: All baght. A 
leading question might help a lot. 

UES RAISE © tel © 1a id RS OS Can I- summarize it 
this way: the purpose ofethe, recovery»rate is to 
gauge the extent to which the ultimate substance that 
you are testing contains for the purposes of the test 


the same proportion of the toxic substance as the 
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Original Material Submitted to you? Isn't that right? 
That is why you do a recovery study? 

A. In my view this is what - this 
is to determine how much one loses from the extraction 


Process, thet 1S "roan. 


Q. Ay ra gie. 
A. I believe this is the same --- 
Os I think we are saying the 


same thing, but with lawyers, Mr. Cimbura, if you 
haven't found out yet you will find out that we only 
learn it if we can say it three times out loud, and 
that is the exercise we are engaged in now. 

So that the geld Lace “ks; Cra Grea. 
because it is the gauge by which you measure whether 
your ultimate reading bears any relation to reality? 

it. Yes, from the sense that, of 
course, if you lost a considerable amount then your 
readings would be much smaller than they should be in 


the original material. 


Wage Exactly. And vice versa? 
A. Tat. 16 Lrloue. 
Sie And do you do recovery rates 


for plasma, serum, whole blood and tissue in your 


lab? 


A. We have done recovery rates for 
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1 
EE5 2 blood and tissue I believe as well. 

3 or Have you done any for serum 
Z or plasma? 

Bt No, I don't believe so. 
: Oo" And when did you begin to do 
‘ recovery rates? 
7 A. This was part of my evaluation - 
8 it is a normal evaluation. It is a normal classical 
9 standard evaluation method. 
10 Ors Rael See bre. 
rr A. In forensic toxicology work. 

OF Did you begin to get recovery 
: rates aS soon as you began digoxin testing at the 
i Hospital tor Sick-Children ; "or was it Water? 
14 A. No, some time later. 
15 QO. AML “erognt? i*How much later, 
16 can you tell me? 
4 A. TIT would have to go back and 
18 consult my detailed notes on that. 

Or, Well, we will be seeing you 
a again. Perhaps you can make a note to do that. 
e A. If I give you an approximation, 
21 a time span, would that be satisfactory? 
22 Oke: That would be helpful, yes. 
23 A. As I recall it, we began in - 
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we began receiving samples in March, 1981, and some 
time during the next three months the recovery was 
studied as well as quite a few other parts. 

ep Now I understand that one of 
the possible concerns with the extraction method is 
that the recovery rate may vary from sample to sample? 
is that true? 

A. l@may vary from-sample = 
sample to sample of what? Of blood? 

On Of blood or tisSue or serum or 
plasma. That it may vary from sample to sample, the 
extent to which you get a 60% recovery or 40% recovery 
or 80% recovery. i 
A. It may, in my experience, and 


in our work it may vary to a relatively small amount. 


O7 To what degree? 
A. I don't have the data available 
here. Overall on the average our recovery rate was 


in the order of 853%. 

(OF Well, are you able to tell me 
the extent to which the recovery rate may vary from 
sample to sample in your experience? 

A. At the present time I don't 
have information with me. 


THE COMMISSIONER: That is you have 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, cr.ex. 209 


TORONTO, ONTARIO 
(SCOLE) 


85% of the drug remaining after the extraction? 

THE WITNESS: That is right. 

THE COMMISSIONER: The recovery rate 
is in order to determine the loss; the loss is 153? 

THE WITNESS: 15% on the average. 

MRaeoCOlTT: ~O. “And I understand that 
recovery studies are commonly used in labs to test the 
unformity of recovery rates over very many samples? 
Isn't that your experience? | 

A. I'm sorry. Would you repeat 
Paice 

Os Yes. Recovery studies are 
commonly used in labs to test uniformity of recovery 
rates over many samples. 

A. Well, they are usually evaluated 


as part of the design of a method for a particular 


sample. 

Ove Right. Have you done any recent 
studies? 

A. 7es. 

ar VW I a aa 

A. Studied different samples. 

Ox Is there any reason why that 


can't be released to the Commission? 


A. Release what? 
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ANGUS, STONEHOUSE a co.cto, Cimbura, cCr.ex. ik 
TORONTO, ONTARIO (SCOtE) 


Or Your, recovery study. I would 


ites oO. see’ it + 


A. Well, I see no reason. It is 
SUD Jeet ecop publication, Planning, on publication. 
Q. Piaceuse Lane.) a. don't want, to 


interfere wath that at, all, but.if you would be good 
enough at your earliest opportunity to provide a copy 
of any recovery studies you have done in this area 
LOgMooeoamnek, he ican then provide a copy to me. Will 
that be satisfactory? 

A. Et tthe ris \ehe wi rection: ‘OF 
Mr. Commissioner, yes. 

THE COMMLiSSTIONER:. "Yes. There is 
no reason why you shouldn't? 

THE WITNESo 2 NO... 

Mien SCOTTY 205. “Dvan mot. qoing (te 
publish it under my name, Mr. Cimbura, don't you be 
troubled about that, and I will see that nobody does 
at the Hospital, don't worry about that. 

THE COMMISSIONER: L take, it 
fie te Se noOLeb jeer ion to “that. 

Me. SCOrTs. O05. .Can wou tel lemme siow = 
I know you haven't got it before you but maybe you 
can remember - what was the sample size that you used 


in your recovery study? 
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ANGUS, STONEHOUSE & CO. LTD. oR TAR 


TORONTO, ONTARIO Cimburaj Cr.ex. 
(SCOte) 

i 
2 A. I believe it was the same 
3 sample size as we used in the analysis of the cases 
4 which would be usually .S°millilitres of whole blood 
5 and less of tissue. 

EE9 - QO. I'm sorry, how many - what I 

meant when I asked the size of your sample was how 
: many units were tested for uniformity? 
° A. tsee.e i nu0n. t recall that 
9 inrormation . 
10 OF But thetrwll. be in your Study? 
11 AY Yes. 
12 Q. Trtake bak will findviy your 
1B study, just so I know we are talking about the same 
thing, your documentation of the study including the 
Ms mean recovery rate, standard deviations and material 
Ip OF that SOLE. 
16 A. Yes, JIvushould hope so. [ am 
i not sure that I calculated the standard deviation, but 
18 L’stippose 7: ft ting, that it cansbe calculated from that. 
19 OF Ang 0O J have Le Ligne chet you 
did the recovery study on tissue and whole blood? 
A. Asi <~ecell it, yes. 

- GC; But not on plasma and serum? 
n A. As I recall it, yes. 
= Q. Do you know offhand if the 
24 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, Cr.ex. 


TORONTO, ONTARIO (Scott) Te 
1 
3) recovery Study was done on diluted samples? 
3 A. How do you mean diluted samples? 
: O. What do I mean by diluted 
samples? You told, the Commission and I, wasn't listening 
: that you do in fact dilute your samples. Is that 
G COT EOC i. 
7 8 Mesa 
EE10 8 Os Ali. aa ote. 
9 . A. If it is necessary. 
10 Oe. Then we know what we are talking 
4 about. Was the recovery done on the samples after 
Ai Lutiom 
12 . 
A. As I recall it, it may have 
US) 
been, yes. 
14 er All right: Now you have made 
pS) me look like a fool but we got the same answer that 
16 we wanted. 
‘5 THE COMMISSIONER: Is this the 
a dilution because the ne a aS pnpshacdas 
THE WITNESS: Because the concentrations 
i would be over the calibration curve which requires dilutio 
20 
MR. SCOTT” 0. * Have you done any 
21 independent recovery rate studies apart from the 
22 studies thatmwere=done with™respect to patients in 
Le the HOsprtal-f6r"Sick Children? 
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ANGUS, STONEHOUSE & CO. LTD. CLC Gye Cian X » a4 
TORONTO, ONTARIO (Scott) 


A. Have we done apart any recovery 
studies with respect to what? 

OF You have told us how important 
the recovery rate is in testing the system. You have 
told usshowe mportant), therefore,.at Ls.to.dowval .study 
in connection with it, and you have told us that the 
samples from which you did the study were the samples 
from tha sHospital for SickeChildren¢: 

What I am asking you is have you done 
any studies on your recovery rate on other samples? 

A. These recovery studies were, 
as I recall, it, idonesmainily onswhat I)call ein’ vitro 
samples. These are samples of blood to which digoxin 
is added. These were not necessarily samples from any 


Particular chridren. 


CreExAM. 


maken ee Recta oe 
ence Sued mle % Me ary thal 


Pe ilenel 6 ale 
cnn darn — 
fi. lors IS | Anh ne 
SE Ac hinet Suse~ fle wih b> 
UW dER STATED as Wut vu. 
al Sure Ir? 
Tins Weaprape.agars 
An. do Ucak un yy. Lad] 
[Go Ww To fb &. 13\-* 


/ BB/ak 


ANGUS, STONEHOUSE & CO. LTD. 


TORONTO, ONTARIO Cimbura fp) Lee GSP. 214 
(Scott) 
On Now, I take it that when you 


have an extraction sample and have done a recovery 


Gave sort, yOu WMakewa correction, don't you? 

A. No, we haven't corrected for 
the 15% on the average for the last, in our results. 

oF ALL raqne., 80O any of your 
results reflect a correction? 

A. Which results are we referring 
TO Now? 

Ow We're talking about the samples 
that you have taken since March of 1981. 

THE COMMISSIONER: Tt doesn't 
mean a great deal if we don't know what they are 
and we won't get those until later. 


MR. SCOTT: Weld 2 ino a mtalkang 


about his method now. The problem is that his 


method has been tested - I shouldn't say tested in 

a pejorative sense but it has been utilized only 

in ‘connection. with) this incident. So, if we're going 
to talk about his method we are inevitably going to 
get to this case. 


THE COMMISSIONER: I understand 


that but whether he has used it or not will not 
really make an awful lot of difference until we 


have the fiqures, that's all. If the figures are 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Camrburea, Cr vex’ Fal be 
(Scott) 


10,000, whether he's taken 15% in or not. 

DIELS GOL tLs I'm not asking for 
the Cigures, Mr. Commissioner, I'm asking at what 
level = let me putt thls way. 

THE: COMMISSIONER: It's easier to 
have the: question that “to argue about it. 

MReemeCOLEs Q. At what level did 
you begin to apply a correction? At what recovery 


race-dov you begin to apply a correction? 


THE COMMISSIONER: ib vou do -ak ait. 
MRS oCOlE: Orr Yes; 2b) YOU lOG Gagan 


Rs Well, I think there is a 
misunderstanding here. 

ee Do you want me to try again? 
Perhaps I haven't made myself clear? 

A. YES), L°M Naveng GiLir2cuLcy. 

Of All right. We have been this 
far that when you do this extraction, before you 
even get to the RIA, one of its purposes, perhaps 
it's only purpose is to ascertain the extent, the 
amount of digoxin from the whole that you are taking 
out or the amount that you are leaving behind, right? 

A. Yes. 


Oo And that we then do a recovery 


rate to find out the proportion, and you may get 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Cimbura,, Creex. 216 
(Sent) 


Meya You may, get 100%. Youstold. me that many.of. your 


cases were in excess of 803. 


Piss MeSs 

Ore Ain C02. Oxtneachhon, 2s that 
Tih te? 

A. 80% extraction. 

OT Well, isn't that what you 


said, an 80% recovery rate? 


Fae I said our average was about 


Ons And if your average was 508, 
L take. pit.v.ou would make a correction by virtue 
of the fact that you had only extracted 5 Oz: 

Ae Yes, one could make a correction 
and should make a correction or else one should, you 
know, do the methodology in a different way. One 
can calibrate the standard curve following extraction 
from the sample, which would compensate for whatever 
extraction losses you were having. 

Oo. Well, my question to you is, 
bearing in mind that you had some recovery rates 


that were less than 1003. 


A. Yes. 
O. Did you ever make a correction? 
A. Well, we had such a complexity 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Cimbuta, Ch. exs 215] 
(Seott) 


of samples that were examined that I cannot recall 
using any correction. 

THE COMMISSTONER: Well, when you 
come back I would think that would be of some 
importance. When you come back you can consider 


it because that's one of the questions that will be 


asked. 

THE WITNESS: Okay, i well Look at 
ups 

THE COMMISSIONER: Cae hayes 

THE WITNESS: But we had such a 


multiplicity of samples. 

hive OCULE + 50s i has Vet Mion e 
be possible for you to ascertain the correction 
rates if any you used and give them to the 
Commission Counsel at the same time you are giving 
him your recovery rate studies. Would that be 
possible? 

AS Well, I would prefer to do it 
when I come back when I have a chance to review all 
the results which I really haven't done up to now, 
if this is satisfactory? 

MR? SCOTT: Well, I'm ain the 
Commissioner's hands. 


THE COMMISSIONER: Certainly if we 
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ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO 


Crmbure, “CL oar. ZS 
(SCOLE] 


get the information beforehand. Mr. Lamek, you are 
noading your head, we will pass it on. 

MR. LAMEK: VES. 

Ma eoCOLT (On here cing dadrficulty 
about letting us have the recovery studies right 
away? 

A. Pardon me? 

Or There's no difficulty about 
letting us have the recovery studies? 

ae Well, other than have been 
carried out over two years ago and in locating the 
information and seeing whether it is still available 
still and so on. 

oS VSG ON Wau Wo tal, wk 

THE COMMISSIONER: We're going to 
rise in a few minutes anyway, is this a good time? 

bi Sa Co OL bed Well, I can. carry .on 


for a few minutes if you would like me to. 


THE COMMISSIONER: Well, I just 
was wondering. 

Me. SCOTT: I'm going to be about 
20 more minutes. 

THE COMMISSIONER: Well, we might 


as well take 15 mintues now then. 


---Short recess. 
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eee ee eee) Compu ys COX. 219 
(Scott) 
i 
2 . 
UO Les UML » 
° THE COMMISSIONER: I hope that all thar 
4 standing was for the purpose of exercising your legs, 
5 it is not part of the procedure here. The only 
6 person who has to stand unfortunately, Mr. Scott, 
7 LS you. 
: MR SCOTT : Yes. 
DAE <COMMEiSs TONER: thet. hardly seems 
: fair) bot thet s,the suet / 
10) MRenSCOT@:s Oe tir eCiImpuita,) taro | 
11] can just be patient with me for a minute about these 
12 wecovery studies. I'm told that this might be a | 
13 Suitable recovery study, that you took, let us say 
14 10 samples of whole blood from 10 different patients, 
a that you divided those samples into three - you 
divided each of those 10 samples into three parts 
and you injected each of those parts with three 
ah different levels of digoxin so that you would have 
18 | 10 parts which would have low level injection of 
19 digoxin, 10 parts that would have, say, medium level 
20 injection of digoxin, 10 parts that would have 
1 heavy injections of digoxin representing the blood of 
92 | 10 different people, and that you then measure your 
| recovery rate of that digoxin. Do you understand 
- what I'm talking about? 
24 
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ANGUS, STONEHOUSE & CO. LTO. Cimbura Ginne x 220 
TORONTO, ONTARIO / Pers re r 
(Scott) 
A. Yes. 
OR Yes. Bsr ciaw cue, Kind of 
study that you did? 
Des As I mentioned, I don't 


recollect exactly what was done. 

Oe I see. But your study will be 
made available? 

AG ie oi. 

OF Buc @ itakenwt that you didnt 
do that on serum and plasma? 

Ae As far as I ‘recall right now, 
yes. * 
OF Veo. el don i waits tor gel 7co 
the actual samples, but I take it we can agree that 
almost half of the samples you got were plasma and 
serum samples? 

Piz Samples from where? 

Oy From the Hospital for Sick 
Children and from the bodies of patients that had 
been there. 

a Ho, I dont i think’ so. e Again, 
I would have to go in detail of what was received 
but I don't think I would agree with that at all. 


O. All right. Well, we'll fine 


out in due course, thank you. 
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ANGUS, STONEHOUSE & CO. LTD. 
TQRONTO, ONTARIO 


Cimbura, criex. 22% 
(Scots) 


Now, do you know what the expression 


"a between day precision check' means? 


A. Between day precision check? 

Oe Yes, have you heard that 
expression? 

A. Yes 

Oe Lt vsee. 

rp Perhaps not in exactly the same 


words but. the expression. jusually) heard; is .inter- 
assay, VaGlabion precision study, yes. 

O% Well walt issreceaqnized ais. icamot 
that aon any laboratory, setting the test results 
received may vary from one day to the next for minute 
reasons that have nothing to do with the object being 
aecSavah “lsnLtiwthat «true? 

A There may be some variations, 
tha tas wright. 

QO. Have you done a study designed 
LO wwevead » siawvow alaboraterye the variations, that 
occurito date that occur,from-day to.day.im-your 
testing? 

a. As I recall it, we have done 
some of it on some specimens. Again,I don't have 
the details .with me right .now. 


QO. Would you have a report that 
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ANGUS, STONEHOUSE & CO, LTD. 
TORONTO, ONTARIO 


Gimbuya, criex. Z22 
(Scott) 


you could show us that would let me see to what 


extent or what that study has revealed? 


A. I don't have the report with 
me. 

O.. NO, SbuUL you can give it. to 
Mr. Lamek. 

A. i i Can ening (ta ves. 

Q. Thank you. Can you tell me 


just without referring to it how that precision 
study was done? 

A I'm not still sure. Are you 
referring to both inter-assay variation, precision 
or what? ¢ 

om T'm toldyand "cormectanes DI 
you don't agree with me, that every lab has the 
experience of a daily variation in the results that 
it gets when it tests and that as a result a lab 
does a precision study to determine the extent of 
that variation in order, if necessary, to correct 
theerescn | +g.0r to control them. Are vou familiar 
with that? 

A. Well, I am familiar with the 
term. The variations with respect to - you are 
referring to RIA procedure, are you? 


ae Yes, any procedures you perform 
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ANGUS, STONEHOUSE & CO. LTD. 7 
SaBAEG! ONT aa CLODULE;:. GE «eX weo 
(Seotte) 
| 
iam your Lalo. 
A. The variations are usually 


controlled by running controls with the RIA and 

as well as running a calibration curve with each 
particular assay. Is that the type of variation 
that you have studied, that you are asking me to? 

oO; I'm told they are usually 
called between day precision checks, but if they're 
not I've asked you about that and you have Geen oh 
me have what you have on that subject. I want to 
Gemuurtier andvscy ee: that term Lsn ct familiar to 
you, have you done any studies about internal 
Giuaiaty control of your results in’ the Jab? 

aN BY Using a Callpra clon, Gulnve « 


0. By using any method, have you 


done internal quality control to gauge the extent 

to which your results from day to day may vary? 
A. Well certainly, yes. We are 

doing, as I mentioned previously, we're doing a 


calibration curve with standards with each assay. 


OQ. Well, TLL be coming “Go cns 


standards on the assay in a moment, but are you and 


I talking about the same thing? You are familiar 
with the phenomena, I think you've told us, in which 


a lab gets different results from day to day. 
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(Scott) 
1 
2 A. Yes, the intra-assay variation 
3 is studied to a large extent when one develops a 
4 new procedure. We have done some of these evaluations 
4 and I cannot really recall right now what exactly 
6 was done, but as far as guaranteeing the quality of 
| control or results, yes, this is done with each assay, 
: ay Standard, of ;calibration,.control.is being run and 
5 controls are being used in the RIA assay. 
CF bO“yoU: do othen, sit. have Lt 
10 right, precision studies for the RIA? 
11 re Yes, I believe we have some, 
12 yes. I'm not exactly sure whetherrit will be what 
13 you are referring to but we have ome some, yes. 
D>; Do you do precision studies 
14 
for» the» HPLC? 
is a 
A. Yes, we have done some studies. 
iP ©. Do you do precision studies for 
17 the utilization of plasma whole blood serum and each 
18 kind of tissue that you're testing with respect to 
19 that equipment? 
20 
Pee eee ee 
22 | 
23 | 
24 | 
25 | 
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ANGUS, STONEHOUSE & CO. LTD. Gimguia, ch.ex. 


TORONTO, ONTARIO (Scott) 225 
GG 1 
JC/CYr 

2 A. Do we do what? 
3 Oy, Do you do precision studies 
4 for example, each fluid? | 

A. Well, to beginwth each fluid 
: is analysed in duplicate, at least in duplicate some 
: idea of the precision can be gathered routinely from 
7 the extent of the duplicates in each analysis. 
8 By duplicate meaning twice. 
9 oO; I just want to leave that. 
10 leatakena£. wou wisilibe Un-asposition aftersa-periced 
rr of.time.to,provide,,copies of that material, if not 

the Originals, of those tests to Mr. Lamek? + 

- A. Well, I will attempt to do 
Is whatever I find, whatever was done, and if it is 
14 relevant and he has to do that, yes, that is right. 
15 Q. Well, I know you will allow 
16 Mr. Lamek to decide if it is relevant? 

A. Yes, certainly. 

Or. Ef vou cant lndat had ma Lawatl ic 


much appreciate having it. 

A. Well, as you know, precision 
is a big word and as I mentioned when you are analyzing 
results by duplicate analysis and in some case by 
triplicate analysis, they are precision studies. 


28 And precision studies in your 
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ANGUS, STONEHOUSE & CO, LTD. Cimbura y CL Vex. 226 
TORONTO. ONTARIO (Scott) 


lab are critical, are they not, to be sure that the 
results you give out -- 

Excuse me just a moment. 

MER SeoeOorl: vam sorry. 

MR. LAMEK: I know that Mr. Cimbura 
would do what he can to comply with that request but 
it seems to me there may have been rather a breakdown 
in communications as to just what it is that is being 
asked for. Precision studies does not seem to be a 
term that Mr. Cimbura Yould use and I wonder if Mr. 
Scott could make absolutely plain what it is he wants 
invorger that!/Mne.Cimbura may dolhistbesttto comply. 

THESCOMMISSIONER: iThatscould :bendone 
by mail. 

MR. -SCOPTT:i, Wetted) fFladon' tnthinkisecan 
make it any plainer than I have. If he has done any 
precision testing or quality control testing on his 
lab or study testing at the lab or in any of the 
equipment or in variations that may appear from day 
to day, I would like the opportunity to see that 
because as you can imagine, a great deal depends upon 
mH ore 

0. You understand that, Mr. Cimbura? 

A. Yes, and I have mentioned some 


of the quality controls that we have been doing. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, CYr.ex. 227 
TORONTO, ONTARIO (Scott) 


0. Thank you very much. Now let me 
go happily to another matter. You have told the 
Commission that you used an antibody in the RIA test 
and you described that? 

A. Tas t Ver Lat. 

0. I am told that the specificity 
of different antibodies varies. Do you agree with that? 

A. toemay ivany.. 

THE COMMISSIONER: It may make a 
tremendous difference but I have not the faintest idea 
what it means. 

MRUpSCOTT wi neWelly tela the 
Commissioner because he wants to understand this like 
we do what that means. The impact of specificity. 

A. Well, specificity in my view is 
thefabibity ofuthesantibody tosdistinguish a specific 
compound such as a digoxin depending on how the 
antibody synthesizes and made available and it is 
my understanding that there may be variations in 
the specificity and to the degree with which some 
substances may cross react with any particular antibody. 

0. The more specificity the more 
binding with the chemical or substance? 

A. Well, the more specificity the 
more individuality by the antibody to bind only with 


one substance. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, CYr.ex. 228 
TORONTO, ONTARIO (Scott) 


0. So if there may be a variation 
in the specificity I take it that there may also be a 
variation in the digoxin specificity in antibodies? 

A. This us what I understood from 
previously. 

0. And that specificity particularly 
with respect to digoxin will vary from manufacturer 
to manufacturer of the antibody? 

A. Presumably. 

0. So that antibodies may be more 
or less specific to digoxin with the less specific 
antibody picking up or binding with more molecules 
which are not digoxinés Teuthatenoetpmights 

A. The different antibodies may 
have different -- somewhat different crossing activities 
to different substances, that's right. 

0. Where do you get the antibodies 
you use for the tests in connection with the Hospital 
for Sick Children deaths? 

A. As we mentioned previously 


these are ordered from Beckman Company. 


0. You do not produce them in other 
words. You buy them? 

A. That he veorrect pts irs 

0. Have you ever tested them for 


specificity? 
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ANGUS, STONEHOUSE & CO. LTO. Cimbura ’ CYr.ex. 22 9 
TORONTO, ONTARIO (Scots) 


A. We have tested them for cross 
reacting to some of the known compounds that are 
known to cross react with digoxin. 


0. Yes. Have you tested them for 


digoxin specificity? 


A. I am not sure what you mean. 
0. Well, for example -- 


A. We have studied the cross 
reactivity to the antibody of some different drugs. 


Q. Have you, for example, ever added 


digitoxin to see if it cross reacts with your antibodies? 


A, Yes, we have and to what degree. 

0. Do you have reports of that? 

A. Yes, it was done and the infor- 
mation was available. I hope it is available. 

0. All right, because you know what 


himsqobngxcosasktyou@gaboutelitpadonitiveu. Can I 
have it? If you can find it have you done the same 


thing for digitoxin? 


A. I am not familiar right now with 
the term. 

0. Have you’ -= 

A. It may be under another name. 

0. You have told us about digitoxin. 


Have you tested for any digoxinlike substances? 
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ANGUS, STONEHOUSE & CO. LTD. Cimbur'al,, cr.ex. 230 


TORONTO, ONTARIO (Scott) 
1 
Z A. Yes. As I recall we have tested 
3 for a number, the cross reactivity of a number. 
4 0. Can you let me know the names 
5 of those and if you can find them the results of the 
tests? 

6 ° 

A. Yes ;..Sai.r. 
q 

0. Let us go to the HPLC. I under- 
8 stand from what you said this morning that the purpose 
9 of that method is to separate the pure digoxin from 
10 the metabolites and other drugs or thirdly digoxinlike 
11 substances. Have I got that right? 
12 A. I am sorry, I was making notes. 

0, L.am,.sorry. .Let.us -go,to the 
. HPLC. I understand from what you said this morning 
i that the purpose of that method is to separate the 
1s pure digoxin from the metabolites and other drugs and 
16 digoxinlike,.substances.. Is.that right? 
17 A. Yes, from metabolites, other 
18 drugs and hopefully from other digoxinlike substances. 
19 It is hard to be specific there because we don't know 
a what. these other substances are. 

0} T..takevitsthe HPLC produces;a 
‘i gore Of graph with pognts’an:-it? 
ae A. Yes, you can produce a graph on it. 
23 0. Is that how it is done in your 
24 lab? 
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TORONTO, ONTARIO (Scots) 
GG.7 
i 
2 A. Do you want me to explain what 
3 Zsedone an our lab? 
4 0. I would like you to tell me if 
5 you GCantii aAtris done in graph form in your lab; if 
‘ it produces readings that shows points on it? 
A. We have a calibration card done, 
: yes, and in some instances we have used other graph 
8 forms, depending on what we want to study with it. 
9 Q. I take it you use standards to 
10 identify or to separate the substances out? 
11 A. We use standards for calibration 
curves. 
0. But the standards are used for 
calibration curves so that you can say this curve is 
pure digoxin, this curve is Metabolite No. 1 and this 


curve is Metabolite No. 2. Is that right? And you 
can separate them out in that fashion? 
A. Thats Ws Tight. “Vor neeawa 


standard drug to be able to compare it to your 


analytical results. 
0. You need a standard to tell you 
which is Metabolite 1 and which is digoxin, don't you? 


A. That Ss© Welt: 


0. And those standards exist? 


A. That is right. 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, crsex. a 


TORONTO, ONTARIO (Score) 
0. And you use the readily available 
standards? 
A. Thats se iraghtaegsomevareapretty 


GPrEErcult to get. 

0. Now, I am suggesting to you, 

Mr. Cimbura, that at the present time, and as one of 
the great challenges of science, that at the present 
time standards exist for digoxin, metabolite and a 
number of other drugs? 

A. Thatvarssoaght. 

0. But that today there are no 
standards for unidentified other digoxinlike substances? 

A. That Lsscorvect, 

0, Well now, how do you pick them 
out on your HPLC in order to exclude them if there 
are not any standards? 

A. I cannot pick standards to 

lane 
exclude these since the identity of those terms is 
unknown. Z 

0. So if the calibration curve from 
your HPLC, which you have identified as the digoxin 
curve, according to the digoxin standards, is the same 
as the curve produced by the digoxinlike substances, 


you cannot separate one from the other, as a practical 


matter? 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, cr.ex. 233 
TORONTO, ONTARIO (Scott ) 


A. Ligh 26/ lathainkyi&.waLl) be 
based on my experience with this technique. As I 
mentioned before I am satisfied reasonably that it's 
HOt. 

Oe How do you separate -- 

THE COMMISSTONERe. LL 2S nob.what? 


THE WITNESS: I am reasonably satisfied, 


Mr. Commissioner, that what we are separating from 
the HPLC column is digoxin but in theory certainly 
there is a possibility that some other substance may 
have identical retention time on the HPLC column. I 


would however feel it is unlikely but it is a 


possibility. 
MR SCOTT: pOsaWhether you,or J«teel 
ic 

ityis unlikely,/is absolutel yaunknown 4 Leviteanoth. tL 


mean I might as well say it is likely. Nobody knows. 
Lenwtithat “ight? 

A. Well, nobody knows what those 
substances are. 

0} Tf.you,can,) t.identify. the 


Substance then you can't tell where it appears, can you? 


A. No, you cannot. 


0. And if you cannot tell where it 
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ANGUS, STONEHOUSE & CO. LTD. Cimbura, cr.ex. 234 
TORONTO, ONTARIO (Scott) 


appears: yourcannot exclude it °in order to get a pure 
Gagqoxdnureading Gaisethatenot fair? 

A. Well, you cannot exclude them 
absolutely but I believe that you can exclude them 
based on my experience and by doing various 
modifications to a reasonable degree of scientific 
certainty. 

0. Will you just tell me what you 
do to exclude these unidentified substances in cases 
where we have no standards to judge them? Just tell 
me what you do to exclude them so you can certify that 
what you get from the HPLC is true digoxin? 

A. As I mentioned you cannot 
absolutely exclude them. However, by doing various 
variations of the HLPC such as using different column 
conditions, doing the HPLC analyses in a reverse mode 
as well as a normal mode. 

0. I don't want to interrupt you 
but I just want to be sure we are talking about the 
same thing. Would you be good enough to tell me all 
the things that you have done that justify your saying 
in) Your opinion to the Court that you have likely 
excluded digoxinlike substances? Just give me the 
names even though they won't mean anything to me? 


A. Yes, we have done almost if not 
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ANGUS, STONEHOUSE & CO, LTD. Cimbura, Cr.ex. 235 | 
TORONTO, ONTARIO (Scott) | 
| 


all specimens where it has been possible, we have done 
the regular approaches that I have described pEaviously4 
In two of the specimens from two of the children in 
addition to this regular approach other analytical 
approaches were done and I believe I mentioned it 
previously. In the case of one child in addition to 
the regular approach we have also employed mass 


spectroscope coupled with the gas chromotography. 
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ANGUS, STONEHOUSE & CO. LTD, CilmDUra, Or .ser. 236 
TORONTO, ONTARIO {(SCOLL) 
0. And you did that with respect 


to a sample from one child? 

A. PrOMVOne ciety rt cite Omis CTOit, 

0. APLVLIGhHeY Sihaeete*one thing 
you did. Will you tell us anything else you did that 
led you to conclude with a fair degree of certainty 
as I think you have that what you were getting was 
pure digoxin from the HPLC? What other test? 

A. In other specimens from another 
child which we have in addition again to the regular 
approach that was already described we have used 
another different column in the reverse phase, mode, 
OL the? HPLE. 

THE COMMISSIONER: Another different 
column? 

THE WITNESS: Another column. 

THE COMMISSIONER: Yes. In what? 

THE WITNESS: In the reverse phase or 
reverse mode of the HPLC analyses, and in addition to 
that, in the same phase, we have also used another 
column still in the normal phase of the HPLC analyses. 

In addition to that we have still used 
in this one instance another antibody that was used 
by another company to perform the other RIA analyses, 


and I was satisfied with the results obtained in all 


these. 
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TORONTO, ONTARIO (Scott) 


0, Now you have told me about three 
other tests you performed in conjunction with the HPLC 


to exclude readings for digoxinlike substances? 


A. To give me additional certainty -- 

0. Yes. All right. 

A. -- in my opinion that I am dealing 
with digoxin. 

Q. Did you do anything else or have 


you covered it? 

A. Yes, I. believe, as I recall it 
right now, yes. 

0. Yes..p NOW, Gad anvr Ol, that. produce 


notes or reports or studies or documentation? 


A. es. 

0. And do you have that as well? 
A. Yes, I should have it. 

0. Yes. Thank you. Would you be 


good enough to provide that to Mr. Lamek? 

Now just a couple of questions again 
about the RIA and the HPLC. 

A. Excuse me for a moment. Sorry. 

Q. Now, if you are going to do an 
RIA test L.take it. you.in effect. get .a kit from 
Beckman? 


A. Yes. 
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ANGUS, STONEHOUSE & CO. LTO, Cimbura ’ Creer’ 238 
TORONTO, ONTARIO (Score) 


0. Does that kit have values 


attached to it? 


A. You mean monetary values? 

0. Well, no, standards. 

A. Yes. Oh, yes, it has standards. 
0. And will you tell the 


Commissioner what that is. What they are? Describe 
them. 

A. Yes. These are part of the kit 
Orepackage and contain, as I recall it, standards of 
varying concentrations of digoxin ranging from, when 
reconstituted properly, ranging from .5 nanograms 
per mind netire:, 

0, And how do you use those standards 
in the testing process? 

A. In the procedure that we employ 
we have used those standards at the beginning of the 
evaluation. We have now changed - we have since the 
application of our - or the case specimens involved, 
we are using standards that we ourselves prepared. 

0. Well, I was coming to that ina 
minute, but if we could just get back to Beckman. Will 
you tell the Commissioner how you used the standards. 
I mean the Commissioner hasn't spent his whole life 


looking at RIA machines, and I think he wants - I hope 
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ANGUS, STONEHOUSE & CO. LTD, Cimbura, cr.ex. 239 
TORONTO, ONTARIO (Seott ) 


he wants to understand how you use those standards. 
What are they for? 
A. As I have mentioned previously 
they are to produce a calibration curve. 
0. Yes, 
A. Which is used for calculating 
of the concentration of any unknown sample with respect 


LOI GoxK in + 


Q. Yes; "abl“rrghnu’ *“And how is that 
done? 

A. This is done by carrying the 
standards through the same procedure as the sample is 
being carried through. 

0. Yes. 

A. And the readings are tabled ina 
calibration curve. 

0. And then you take your reading 
and apply it to the standard and get the results; is 
that it? Haye F gat thet rignt? 

A. You run a standard through and 
for each standard, of course, you get a reading in 
terms of per cent binding of digoxin to the complex, 
and then you combine those in a calibration curve and 
they range between .5 nanograms per millilitre to 6 


nanograms per millilitre as was described previously. 
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ANGUS, STONEHOUSE a co.tTo. Cimbura, cr.ex. 240 
TORONTO, ONTARIO (Scott) 


0. Yes. And you told the 
Commissioner that somewhere along the line in the 
process you decided to use your own standard? 

A. That oS.) Lois, Agree before 
we began the application for the case specimens. 

Q. I beg your pardon? 

A. As I told you before this was 
before we began to apply our methodology to the 
specimens involved in this investigation. 

0. And do you then assign the 
Beckman values to your standards? 

A. No. We assign our standards, the 
value of our standards. 

0. All right. So having developed 
your own standards you don't assign them to the 


Beckman values at all, assign the Beckman values to 


them? 
A. I really don't know what you mean? 
0. Pil rignt. he long as I am clear 
that vou don ty-~ 
A. I don't know what you mean by 


asSign them to Beckman values. 
THE COMMISSIONER: I just don't under- 
stand the distinction between values and standards. 


MR. SCOTT: Q Well, excuse me. DO 
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ANGUS, STONEHOUSE & co.tto, Cimbura, cr.ex. 241. 
TORONTO, ONTARIO (Scott) 


you have standards for serum and for saline? 

A. We have, yes. We have the 
standards that come commercially available from 
Beckman. Yes, we have standards - our standards are 
in saline that we use for our procedure. 

Q. Is the recovery the same for 
saline as it is for tissue? I'm sorry, for serum as 


tt 21S for tissue? 


A. The extraction recovery? 
0. Yes. 
A. I don't believe I studied 


extraction recovery for serum. 

0. Isntt the issue-that. ifathe 
standards are not the same for saline on the one hand 
and serum and tissue on the other, that then they won't 
produce the same curve? 

A. Well, the reason - one of the 
reasons why we went to saline standards is because 
the majority of our work in forensic work required dilu 
tion with saline so that they are best comparable 
to standards in saline. 

0. Well, we will pursue this later 
perhaps. 

Excuse me, Mr. Commissioner. 
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ANGUS, STONEHOUSE & CO. LTO. Cimbura, Cr.ex. 242 
TORONTO, ONTARIO (Scott) 


understood your testing method one should be able to 
duplicate your results? 


A. Yes. 


MRveaSCOTT: teThankeyou vetyemuch. 


THE WITNESS: A properly trained person. | 


MReeSGOr?:.fORssOorecoursegaet am pot 
going to-doniat; 

Thank you very much. 

THEsCOMMISSLONER: tLhankyyou, aMr.tSeott. 

Mz. Bogart: 

MR. BOGART: Mr. Commissioner, I wonder 
if I might through yotirask \thateMrey Lameksprovide 
copies of the studies that Mr. Cimbura is going to 
producesiorvwin. +Secottatoime, ondif thatdisitoo 
difficult, at least notify me when Mr. Cimbura has 
produced them to him so that I at least may have an 
opportunity for inspection. 

THE COMMISSIONER: Yes. That means 
more work for the copying machine I guess. 

MR. BOGART: What I am saying, Mr. 
Commissioner, is I would at the very least like to be 
notified that the studies and the documentation are 
available. 

THE COMMISSIONER: »oYes. 


MR. BOGART: For inspection. 
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THE COMMISSIONER: Yes. 

MR. BOGART: Now whether Mr. Lamek 
will be kind enough to provide me with actual copies, 
I may have to leave that. to: his good graces. 

THES COMMILSSIONER :thYeswanAdde right, 

We have got a large body of people that seem to be 
doing nothing but attending upon that copying machine. 
We have even got a new copying machine at Her Majesty's 
expense so maybe we will be able to provide all this. 

MR. BOGART:.,.Yes.. Thank, you. very.much. 
CROSS-EXAMINATION BY MR. BOGART: 

0. Mr. Cimbura, my cross-examination 
I think will follow perhaps more closely the testimony 
you have given this morning, and I would like to start 
at the beginning of your examination when you said 
that prior to your beginning to do analyses in March 
of 1981 on the samples that came from the Hospital 
for Sick Children you were generally familiar with 
digoxin) analysis, buts nototosany! degree. 

Have I got that. correct: 

A. What I intended to inply is that 
I was generally familiar with the drug digoxin. 

Q. Yes. 


A. I studied that in school and I 


read up some literature about it. 
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0. And you may even have done one 
OEBCWO Cestsranlongstimawagon cYowseboldithdtirtouwMr. 
Scott. 

A. Yes, but we had no personal 
experience with the methodology that was necessary for 
the analyses. 

0. You had no experience? 

A. With this particular methedelegy 
that was described previously, that is right. 

0. Did you have a knowledge about 
the methodology? Did you know how to go about it? 

A. Well, yes, I had general knowledge. 
As I had mentioned RIA's, for example, are used for 
other drugs in addition to digoxin. 

0. Yes, I know, but with respect to 
Aagox In? 

A. I may have had knowledge about 
digoxin, RIA being. used for digoxin. It is hard for 
me to think two years back and finding out exactly 
what I knew or not. 

0. Well -- 

A. But I probably was aware that RIA 
was one of the techniques that is quite commonly used 
for digoxin analyses in body samples - in serum and 


plasma, yes. 
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0. And that 1s) *of ‘course! beachuse 
RIA is a commonly used method of analysis for many 


GPugs isscit. siot? 


A. For many drugs,that is right. 
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166." 50, "do "you do anything though 
specifically to inform yourself of what the appropriate 
techniques concerning the methodology and ‘analysis 
om digoxin? 

A. Prior to 1981? 

Ox Yes ;,2pr10Or to-your starting 
in’ March of 198i%3 

A. No, nothing specific. 

Oy No; nothing Specitic, Okay, 
thank you. 

Now then, when you were responding to 
a question from Mr. Lamek, you said that there were 
some difficulties in respect of the detection and 
measurement of digoxin the blood, and I think that 
in fact you detailed two of the difficulties. 

Now, the first difficulty was that 
the dosage of digoxin is quite small because digoxin 
iS a potent drug.» Have I got 'that'correct? 

A. Yes I recall that, yes. 

QO. Now, you said that was the 
difficulty in terms of detection and measurement of 
digoxin in the blood. Will you just tell me what makes 
thee?a di tivculty: 

AY Well, one of the limitations of 


any analytical technique is the limit of detection 
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1 
Liz 2 which means the amount of substance that you can 
3 detect. 
4 O- And I take it that the smaller 
5 thewsamount of the*drug im the splood the more "drericure 
Peevercoracecect? the more *diterculLerrerrs *to "do *+these 
6 
analysis and detection? 
7 
A. Weil, #1 think’ what “f-want. to 
8 imply is that some techniques are just not capable 
9 to measure the extremely low concentrations in blood. 
10 On So, you are limited in the 
11 techniques you can use to detect and analyse digoxin 
in the blood? 
12 
Ny. TAaAeHserTront < 
13 
On Because you have given such 
14 
a small dose? 
1s Bs That's right, because with the 
16 result that the levels in the blood are very small. 
17 2 Yes. And then the second 
18 difficulty that you told us about was the fact that 
19 digoxin has a high molecular weight? 
A. Yes: 
20 
OF I just want to refresh your 
21 
memory. What's the significance of digoxin having 
ss a high molecular weight? 
23 A. This was in reference to using 
24 
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one of the sophisticated techniques, mass spectrometry 
coupled with gas chromotography. 
On What's the significance of that? 
A. The significance there was that 
that property, together with other properties of 
digoxin make it difficult for the drug to be analysed 


by that technique, which is a very sophisticated 


technique. 
ey So, that's not a technique that 
you se, is it? 
A. We used that in one instance. 
Oi; Yes... yousdid use it invone 


instance, vyouvtold Mr. Scott abaut: that this, afternoon, 
GLapEet your 

A. Yes: 

Q. So, in fact, there are some 
instances where you have used mass spectrometry and 
gas chromotography, if I am pronouncing it right? 

A. Mass spectrometry coupled with 
gas chromotography, that's right. 

QO. Yes. And what are the advantages 
Of Goat: test? 

A. Well, mass spectrometry, I would 
consider that very sophisticated instrumentation which 


increased the probability of any identification of any 


i a iP, 
i ol ; : 7 hae yr 
: i Ae . re 1 4 at ; 
h 1} om ei" iy ay M 
Peay) . ae hike 
. i ; i ny Git . 
Ae a . y oe, a Sara ja ae 
Vet hemoid oege eas ear Hel aa Abort 
4 ae 
he F ey r os r| om on 4 "" 2 
( : i 
Ctedy sirtigote eds: a pen + ed 
= r Pi 0 2 t {i 1 AY A 
‘q sadto iiw terldoped 
views, od. ds pth ett 26h Saipoe apa oat etna be a 1 
: rl vig ald ; 1 ‘ 
¥ mis ak <itidw . oid aed andy xe i” 
my your kind pe a 
Mis ne: ns 
S4i Bk \oev Hoy 
fa" 
«* : ¥ 
ire 
{ +f a @ 1 a, 
J he £ » i fy 
‘ 1 ¥ bios oy ‘ (ib! f 
Gywoy 4’ abib 
» 
? f 
rt * i 
v 
i 3 ny 45 en * ) I ' 
ae | 7 
apm svet wov evotw agorstens a4 
) 4 Leal ' - 4 ' ) 
} > 
i i. OebonvoNord 6.0) Bh « QERepolomeins sap 
ry 4 i } | TL 1 Je a = Le ‘ a As y ‘ ; i ‘A 
j Te hoe ' . { . % cor 
dein, se 79a we JAIPOIOMOISO Be Rint y : 4 
‘ f a ae . erica § be an : 
2ou B3NSV0O8 8nd Sits. mess.” tiles eae! 2 ae ‘ ) 
: i 
i a ' Rano fodg 2H 
; ve La 
: ; i 7 uf) » 
44 _ r Be 7 * : a”, 7 
bivow L me siting 9998 eenm ,iflow, ., i souen 
a 
Roy ay, | 


doidw soit, panemirsanat bazsoise ipa alge 


yas 30 no teen AORYae 2 ie s eahtaaad 


#, wall " ae ay ii 


Cinbura; CrL.e%. 249 
ANGUS, STONEHOUSE & CO. LTD. 
TORONTO, ONTARIO (Bogart) 


drug S22 51 t's “positive, 

Os Well, but you Said so that's 
the advantage but because digoxin has a high molecular 
Wwergqnit, lt is disticulteco use this ‘test; I-take it, 
because that's what you told us this morning. 

A. Among other factors combined 
WEEN -LEPGUCHaCeSlTighty ves: 

On I see. But at least in one 


instance you thought it was a problem to use it? 


Ag Well, “Lbtewas*tried \invthat 
test and the application was studied. 

oO. Yes. 

A. And evaluated and it gave us, 


it was very time consuming because of particular features 
of that one case and it was possible to get positive 
results. 

O% And you felt you got a good 
reading from that test that you used a desirable one 
and an appropriate one? 

A. We had a positive finding for 
oh ee (op. de Be 

6) Yes, okay, thank you. 

Now then, when you were describing 
the RIA, you said that while it was a good test, it 
had some disadvantages, and if I've got your testimony 


correct, you said that one of the disadvantages of RIA 
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was that that chemical like digoxin, digoxin like 
chemicals can cross react with substances used for 
the RIA test? 

Bve Yess 

Oy And we heard more about that 


when Mr. Ortved examined you and then I believe Mr. 


Scott had something to say:about it as well. <> 


But if I've got your testimony correct 
from this morning, you said that, in your opinion, the 
RIA nevertheless remained a good test so long as 
people know what drugs have been administered. Have 
i egoe that rights 

A. Yes) P@thinkerve 'sTasgoud 


screening test for digoxin. 


OF It's a good screening test for 
digoxin? 

A. Yes. 

Os So long as people know what 


drugs had been administered? 

A. Well, that certainly would 
tend to minimize the disadvantage that one knows 
what drug is administered. That's the drug that 
you would expect to find. 

Q. Well, for example, I take it 


that it wouldn't tell you anything about other drugs 
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1 
A Sas that had been administered, would it? 

3 A. Other drugs such as, sir? 
4 Oy Pardon me? 

A. Other drugs such as? 
: Oz Oh, well, it would tell you 
: about other drugs? 
7 he Weli, it might, as I mentioned, 
8 it can cross react with some digoxin like drugs. 
9 Or But supposing another drug had 
10 | been administered, excluding the digoxin like drugs 
a that you listed this morning. 

A. Yes; 
12 

@. What were they? They were 
digoxin and-deslanoside -...and lanatoside C and things 
1¢ like that. 
15 Ae Yes. 
16 Or Would it tell you about any 
17 other drugs? 
18 By Would it tell you what? 

THE COMMISSIONER: You mean ones like 
a cocaine tor thatsasort of pthing? 
* MR. BOGART: Well, would it tell you 
a1 whether any other drug had been administered? 
22 THE COMMISSIONER: Well, any non-digoxin 
23 like drug, is that what you mean? 
24 
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1 

z MR. BOGART: Yes, any other non-digoxin 

3 Pike drugve Thank) youye Your i Lordships 

4 THE COMMISSIONER: Well, it surely 

f couldn't if you were comparing it with digoxin, it 
wouldn't be an awful lot of help, would it? 

: MR. BOGART: No, I wouldn't have thought 

/ so but I would appreciate if this witness could tell 

8 us that. 

9 THE WLTNESS: Well, 2 think it 2s %such 

10 a general question that I haven't seen any drug other 

i1 than digoxin like in some way drug so that I wouldn't 

12 expect it to tell me anything about any other drugs. 

Os But you don't really know. 

“ THE COMMISSIONER: Well, I'm sorry, 

i but just taking a radical example, would it tell you 

15 whether cocaine was in the body or not? 

16 THE WITNESS: No, I wouldn't expect 

17 tt, (Mr. >Commissionery 

18 THE COMMISSIONER: I would be stunned 

19 ifgetidid¢c aPérhaps teywik will peoued mean, o@ don't 
know, but I wouldn't think that when you're comparing 

id it with a sample of digoxin it would help you much. 

a THE WITNESS: That's right. 

#2 THE COMMISSIONER: It wouldn't tell you 

23 much about cocaine or opium? 

24 
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THE WITNESS: No, I wouldn't expect 
it cO. ) BUC. havent avtually tried, cocaine, let's 
say, to put under these conditions of the assay. 
THE COMMISSIONER: Yes. 
THE WITNESS: But I would not expect 
it to show up. There is a separate antibody for cocaine. 
MR. BOGART: Q. Are you familiar 


with a drug called betablocker? 


A. There's a group of drugs, 
yes. 

O% How about the drug propanolol? 

A. Yes, I'm familiar with the drug;, 
yes. 

Oo: Would that test tell you anything 


about that drug? 

A. ifm not, sureeqows, td 'apikny isis 
to recall because that was way back two years and 
this was one of the drugs that we had found in one 
of the babies. I'm not really sure whether we have 
tested it under the conditions for the assay for 
digoxin or not. We may have but I would have to 
refresh my memory on that. That was, you know, two $ 
years ago. 

0. Well, can you do that so you 
would be prepared to answer the question next time 


around? 
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A. Yes’. 
Or. And then) sirppbin just “turning 


to the HPLC test for a’moment.' When did you start the 
HPLC ftests:? | 

A. When we started to develop it 
or when we started to apply it or what exactly do you 
mean? 

Q. Well, why don't you answer both 
questions. When did you start to develop it and when 
avd you start tofapply te? 

A. Well, again, I would have to 
consult exactly, you know, if you want a month and so 
on, the exact month and date, I would have to consult 
the experimental notes, if they are still available, 
because it was, as I recall it, we began to apply the 


HPLC test some time in September, 1981. 


aN September, 1981? 
A. Yes, that’s, as Il can recallvic. 
O, Would you be good enough to 


check your notes so that you would be prepared next 
time to give uS a more precise answer. 

A. Okay. This date, as I recall 
it, was the beginning of the application, so, the 
development work would have been done before that 


time. 
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QO: Yes. You began to develop the 
test earlier, but. .then you began to apply it, in your 
recollection, in September, but you are going to find 


out for us so you will know? 


As Wes. 
Oe, Tell us why did you start 
applying it? 
A. Why? 
Yes, why? 
A. Because it is pretty well 


standard procedure in Forensic Toxicology to try to 
have at least two or more different tests for the 
pdentaficabion of andrug? 

Or Well, did you do that because 
it is standard procedure? 

Ro. Well, perhaps standard is the 
wrong word, but it is a recognized procedure to try 
to use different tests. 

oO And would I be safe in 
characterizing the HPLC test as a standard test, it 
is a well known, well used test? 

A. Well, with respect to the 
digoxin application andwblood,. Ir think,; as I mecall 
it from the literature, there were, at the beginning 


of the applications and beginning in the late 1970s, 
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timo oee“E don t™ recall seeing*any*appLicationsor the 
HPLC in the Forensic field, at least in Canada or 
in the United States. 

O} Well, what's this literature 
you keep referring to, Mr. Cimbura? 

A. r mean literature in scientific 
journals relevant to my field. 

QO: Which you read I take it 
subsequent to March, 1981? 

A. No, I've read some of those 
journals before, but particularly for digoxin after 
March of 1981... Some of these journals were available 
before. These ave periodicals*that’-come* out "at 


arfrerent’ times. 


oO; L-sSeer 
AF Published by different people. 
oF I see. But what made you 


start to develop the test and apply it in September 
instead of starting to develop it right away and 
apply it right away. I mean, why didn't you do it as 
soon as you started the RIA test. Why did you do the 
HPLC test as well? 

AS Well, as I recall it, there 
was a need to proceed as fast as possible and the 


development and the evaluation of it just took the time, 
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even though we were working very heavily on the 
development and the evalation. But Lt just took 
the time to satisfy me that we were ready -to begin 
else & ake pom age | 

Oz And this was a business you 
had to get ahead with, wasn't it? 

Avs Pardon me? 

O This was a business you had 
to get ahead with, people wanted to know about these 
tests? 

A. Serious investigation, that's 
gelled: § ae 

O: Now, just from that business 
of the tests and the time it takes, I think you said 
to Mr. Lamek that it would take about a day anda 
half to two days to do a test, to do the RIA test. 
You could do several tests at once, but it didn't 
matter whether you were doing one, didn't matter whether 
you were doing 10, it's going to take you, you said, 
from a day and a half to two days you would be comfort- 
able with, I think that's what you said this morning. 

re I said it would take roughly 
that amount of time to process approximately 10 samples, 


that’s right, yes. 
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1 
/TC/ak 2 
or And would not measureably 
¢ decrease the time if you are only doing one sample 
4 because there are a number of stages that you have 
3 Reeae tirougi, 1s that not Tragnts 
6 A. You still have to go through 
” the same steps, multiple steps and wait a certain 
8 time before you proceed from one step to the other 
Step. 
9 
ee Yes, that’s rignt ana one ana 
"| a half days to two days, that is the comfortable range. 
1 That is what you said this morning. 
12 A. As available to blood samples 
13 and as I say different samples require longer than 
14 chat, 
15 le Tissue samples take longer 
than that. 
16 
A. Yes. 
iy 
lie How long do they take? 
18 | A. Well, I think there are certain 
19 extra procedures that need to be done with tissues 
20 such as the breaking -- the initial breaking down of 
21 | the tissues and the homogenization of the tissues 
al and so it would take somewhat longer time. I don't 
, 93\ know what type of estimate. This is an approximation 
in any case because it depends somewhat on the 
24 
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1 
2 iat Je rae 1d 

equipment, howeit ws®availablesand* how it is 
3 functioning and what needs to be done and so on 
4 so that these are approximations. It would perhaps 
i: take a day and for 10 samples it may take - and 
6 { think I will leave it would take longer. 
| O% Well, let me put this question 

to you. In respect of the blood samples or in 
; respect of the tissue samples, did you ever do tests 
? in less than a day and a half, or do you know? 
10) A. well, we may have. I have 
ON done so many tests it's hard to recall the time but 
19 we may have. We may have had to work at night, yes. 
13 ©. Sure. Do you have any records 
14 Of that? 

A. I don't know whether there are 
‘ any Orecords*o£t that 
a Oz Would you be good enough to look? 
7 A. Tiwibhttry to Zook. If we have 
18 managed to complete an RIA before one and a half days. 
19 Is that your question, sir? 
20 Loe Yes. 
1 MR. LAMEK: Mr. Commissioner, the 
cl man obviously has undertaken to provide this but 
| for the life of me the relevancy escapes me. 

| THE COMMISSIONER: I have some 
24 | 
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1 
JI3 2 difficulty also. What difference does it make? 
>| iGuthiseisavital+to yourecase.( al¢donttyseet what 
4 difference it would make whether it is faster or 
‘ slower. 
6 MR. BOGART: Well, Mr. Commissioner, 
' I am not sure that I can say with confidence what 
EheesSigqnarticancewotsrt iseywelinotice Mr. Scott was 
j : able to have records produced without having to 
9 meet anyetests. 
10 THE COMMISSIONER: If it's relevant 
11 there is no problem. 
12| MR. BOGART: I think the relevance 
13 Otethatys siup Lsa-r 
‘Fi THE COMMISSIONER: Remember what 
you are asking is it is unlikely he will have a 
; “i record of it. He may have. If we are going to 
a” put him to a great deal of effort I will have to 
17 make sure it is relevant before he does. 
18 MR. BOGART: Well, Lirkinettah/esix, 
19 if he doesn't have records he can simply say that. 
20 THE COMMISSIONER: He has to search 
*1 for them. 
MR. BOGART: Yes, thateis truernbut 
| beyond this, sir, I think the relevance of this may 
. be he has told us that in order to do these tests 
24 
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properly it takes a certain amount of time because 
you have to go from one stage to the next stage to 
the next stage and this takes a certain amount of 
time. If he has done those tests in less than that 
amount of time then one might wonder about the 
methodology used with respect to those particular 
tests and would wonder about it. 

THE COMMISSIONER: You mean whether 


they were done accurately? 


MR. BOGART: Yes, I guess one might. 
THE COMMISSIONER: All fright. well, 
I think we had an answer a moment ago. Perhaps you 


can make what you can make of the fact 

that, as-so,..-Thaittwis what vou. suggested... 1 adn 
know. It may have taken some of them less time and 
it may have taken more. 

MR. BOGART: Yes, I guess that is 
certainly what I was wondering about. 

THE!.- COMMISSIONER: b> thinkwtihat's 
enough but if you can satisfy me at some later time 
it's important because you may produce this evidence 
from one of the Commission's witnesses or somebody 
else if you really need to ask instead of one and a 
half or two days you need a week, and you may adduce 


evidence that it's only four or five days. 
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Mr. Cimbura is coming back and you 
can pursue the matter further. 

MR. BOGART: Well very well, sir. 
I will leave the matter as it rests for the moment. 

OF Now, this morning, Mr. Cimbura, 
Mr. Lamek asked you some questions, I believe, about 
the work done by Dr. Seccombe of the University of 
British Columbia at the Shaughnessy Hospital. Do 
you recall that? 

A. Well, that's an article published 
in the New England Journal of Medicine. 

Oe That is *rignt. That is: Volume 
308 of the New England Journal of Medicine? 

A. Yes. 

OP. And you are familiar with the 
article and what it states? 

A. I have seen the article before. 

Drv Well, when Mr. Lamek was asking 
you about the background readings that Dr. Seccombe 
turns his attention to and the level of therapeutic 
dose, I believe Mr. Lamek put a question to you that 
suggested that if one took the therapeutic dose 
at 4 and one took the background reading at 4, which 
is the highest reading that Dr. Seccombe found 


approximately that would add together to get 8 and 
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1 
Zz 
he suggested to you that in fact you might be adding 
3 readings of 8 and nevertheless be within a therapeutic 
4 range. 
S| Do you recall that? You take the 
6 therapeutic range at 4 and Dr. Seccombe's range at 
7 4 and you add them together and that gives you 8. 
3 A. Yes “recakl> that type "or 
question. 
9 |) 
O%. I think you suggested that you 
m were not happy with those figures. 
1 A. What figures? 
12 Q. BY, 
13 A. No, I mentioned that I ‘believe 
14 that if I received a result by my technique of 8 
15 nanograms per millilitre my first concern would be 
ie about possible toxicity resulting from that level. 
O. You also“F think “did “a° study of 
y your own, did you not, which lead you have to some 
18 confidence in the fact that a reading of 8 would not 
19 be obtained in this manner. 
20 A. That is correct. I have done 
1 a study of my own and the results of that study did 
22) not confirm the results obtained in Vancouver. 
sel QO. Can you tell us when you did 
these studies? 
24 
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A. Again. I cannot recall the 


approximate time because this was an ongoing study 


for some time. 


Ox When did you start it? 

A. Ican't recallvthe exact date. 
ON Can you == 

A. freaniwookvartu tpi 

Os And let us know? 

A. And let you know, that's right. 
THE COMMISSIONER: Did you do: 4 


study with Seccombe's research in mind or is this 
just your general studies and observations? 

THE WITNESS: No. This was before 
the study came out actually. 

THE COMMISSIONER: Before you 
promise to give him something you should consider 
what you can do. TOMens citi nk “yo ramao cic 
unless you did something with Seccombe in mind. 

Did you do something with Seccombe 
in mind, with his’ studies in’mind- or his: organiza= 
tion's studies in mind? 

THE WITNESS: Perhaps I am not 
understanding the question but my study regarding 
the background levels in young children was done - 


started some time as I recall in 1981 and was finished 
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(Bogart) 
, 1 
JI8 ' well before Dr. Seccombe's. 
3 THE COMMISSIONER: I seem to be 
4 taking over but you will have the last word in any 
5 Sven, 
6 MR. BOGART: Thank you. 
, THE COMMISSIONER: Did you do any 
specific study along the lines that, let us say, 
4 : of the Seccombe search, along that sort of line as 
to the presence of digoxin where there is no 
10 therapeutic dosage? 
11 THE WITNESS: Well, the reason why 
12 I done the study was to - as part of my overall 
13 evaluation of the procedure that we used to let me 
14 know in blood from children that were not receiving 
digoxin to let me -- to permit to me to evaluate 
yi our technique whether -- 
ad THE COMMISSIONER: Have you got any 
17 notes with respect to that, that particular study? 
18 THE WITNESS: Yes. 
19 THE COMMISSIONER: If you have them 
20 you will produce them? 
4 THE WITNESS: That iewrighte 
es THE COMMISSIONER: Does that solve 
your problem? 
23 | eae 
MR. BOGART: Yes, Mr. Commissioner. 
24 | 
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ANGUS, STONEHOUSE & CO. LTO. Cimbura es 


TORONTO. ONTARIO (Bogart) 
1 
2 
JJ9 OV And then, -Mrescimburap just 
3 one more Ghee ion? You said I think “this morning 
4 that the RIA test was designed particularly -- 
5 A. SOrry. 
6 Q.. That RIA test was designed 
7 particularly for post mortem analysis. 
MR. LAMEK: I don't recall the 
; witness having said that. 
THE COMMISSIONER: I think he said 
10 that is why he did it. I don't know he said it 
11) was designed. In any event, we can always ask him. 
12 Was it designed particular for 
13 post mortem analysis? 
14 THE=WITNESS: The RIA assay was 
available more usually for analysis of serum and 
: samples that we want to measure with the work that the 
ie RIA has been reported on in the literature. 
7] MR. BOGART: oO” ©Was® that post 
18 mortems particularly or not? 
19 AS No, this was pre-mortem 
20 usually. While there were some applications of the 
1 RIA to post mortem, these were much fewer than the 
| literature on ante mortem samples and also there 
was really no literature, no experience on the 
ag application of the RIA to some of the unique 
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specimens we received in this investigation such 
as tissues fixed in various chemicals and so on 
so that my aim was to evaluate the RIA technique 
with the eventual application to these different 
types of specimens. 

MR. BOGART: I see. Thank you 
very much,;»sir. 

THE COMMISSIONER: Mri-Stxrachy, 
how long would you think you will be? 

MR. STRATHY: Well, Mr. Commissioner, 
I think I would be at least half an hour. 

THE COMMISSIONER: Well, clathinik 
we will postpone that until tomorrow if that's 
satisfactory to you? 

MR. STRATHY: MeSoF L think 
Mr. Cimbura has had a long day, as we have all had. 

MR. LAMEK: Mr. Commissioner, now 
that we have had a half a day of cross-examination, 
I wonder if I could repeat the question that I 
asked at lunch time, whether other counsel are able 
to tell me whether they propose to cross-examine 
tomorrow Mr. Cimbura? 

Mr. Commissioner, perhaps other 
counsel can indicate their time in the light of what 


has gone before. 
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THE COMMISSIONER: Mr. Strathy 
says half an hour. What about you, Mr. Marshall? 
Can you help us? 

MR. MARSHALL: I am so impressed 
with this witness, Mr. Commissioner, it is highly 
unlikely I will doing any cross-examination at all 
at this time. 

THE COMMISSIONER: All right. 

Mr. Buhr, have you any thoughts? 
MR. BUHR: I think if I cross-examine 


Parattole wold. ibe very brie . 


THE COMMISSTONER: Miss Symes? 
MS. GOODMAN: I expect to be == 
THE COMMISSIONER: LT am sorry, 


Miss Goodman. How long will you be? 

MS. GOODMAN: Mr. Commissioner, I 
will be a short period. 

THE COMMISSIONER: What is a short 
period? 

MS. GOODMAN: Only about five minutes. 

THE COMMISSIONER: Miss Symes? 


MS. SYMES: Between 5 and 10 minutes. 
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THE COMMISSTIONER: wes, alana ght . 


Are you keeping track of all this? 


MR. LAMEK: Roughly, Mr. Commissioner. 
THE COMMISSIONER: Mie YOUNG? 
MR. YOUNG: At this poimt Tronly 


havesrapfewrquestions. TI expect I will be no more 
than five minutes. 

THE COMMISSIONER: Veco = Wey. OReved, 
you don't get a second crack at it. 

Mr. Manning? 

MR. MANNING: About* halfvan nour. 

MR. "POBDAS : Mr. Commissioner, 
I would think approximately 15 muted . 

MR. SHANAHAN: Being at the end, 
he. * Comm Ssetoner; (1 witli?’ find it hard to find a 
question to ask” 

THE COMMISSIONER: Mr. Olah? 

MR. OLAH: I think I would be in 
a more difficult situation than my friend being at 
Theo tail end. 

THE COMMISSIONER: It looks like 
tomorrow morning. 

MR. LAMEK: It looks like tomorrow 
morning to me too. 


THE COMMISSIONER: Yes, Mr. Manning? 
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1 
2 
KK2 MR. MANNING: Mr. Commissioner, 
3| before we adjourn for the day, I was delighted this 
2 morning when I walked in to find a copy of the 
S| transcript of yesterday's proceedings on my desk. 
6| I was not delighted to find out I 
» was expected to ‘share that one"copy with two or three 
, other persons. Now certainly the objective that 
was established a long time ago, an objective that 
3 was sought and we have really gone a long way 
19 towards reaching, namely co-operation amongst the 
il people who represent the parents. It is quite 
12 tdi cultasi tiation. forts ‘to "réad’that “transcript 
131 toge Gner VandMErwould -ask rihat each -- 
i4 THE" COMMISSIONER: The transcript, 
ye does it come in one copy? 
MR. MANNING: We only had one copy. 
“ THE COMMISSIONER: IT understand you 
U7 only had one copy, and I think that was - I suppose 
18) that was based upon what I understood to be the 
19 co-operation amongst counsel for the parents. 
20 | MR. MANNING: Co-operation with 
a respect to background material and co-operation 
eat with respect to ‘one *copy'or transcript == 
| THE COMMISSIONER: This might be 
sad better discussed in chambers with the three of you, 
24 | 
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do you not think, because this is a question of 
funding, and I don"tkbnowr unless yom want to 
eecugsr Tt Twill happidty idaiscussii toute de. 

MR. MANNING: IT don't see any 
reason why we can't discuss it. 

THE COMMISSIONER: Well, the only 
reasomisjiatibin Iveanittakes From vou. ti stehak youl want 
to have three copies instead of one copy. 

MR. MANNING: Bxeeni ye. 

THE COMMISS TONER : Pre alin In ican 
answer to that is that is money. That is going to 
be additional costs <OmMmdonttiknow howeunucthalie is, 
and Mr. Chapman has disappeared. I don't know how 
meh 4 tasks Aibut that aks? the! objection. That 1s 
the only objection that you are faced with is the 
amount of money that is involved. I had hoped that 


there would be co-operation among the counsel for 


thet -- 

MR. MANNING: We are. 

THE COMMISSIONER: So that you 
would just real one copy. You tell me you can't 


get along with one copy. 
MR. MANNING: We can't get along 
with one copy of the running transcript. We were 


discussing the preliminary hearing frankly, which 
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1 

2 has already created a problem in the past. 

5 THE COMMISSIONER: Well, I don't 

4 see how it could. 40 volumes, nobody can be reading 
F 40 volumes at one time so that that can't be a 

6 problem that is legitimate. 

| MR. MANNING: The running transcript 

4 is a problem because we get it in the morning and 
if, for example, I am not here and Mr. Labow is here 
9 in my place and I will want ‘td read that transcript 
10| atenagitb, and at Mri Tobias is not here he will want 
11 RO Ee ad. LE. 

12 THE COMMISSIONER: Tl wilt) take: ia 
13| up with Mr. Chapman and I will find out what the 

costs are and I may see you tomorrow. 

a MR. MANNING: Ald piqht. 

“3 THE COMMISSIONER: At any rate 

16 you won't have a transcript of today's proceedings 
17 until at the earliest 9 o'clock. And tonight did 

18 you all intend to be burning the midnight oil from 
19 9:30 on tonight? 
20 MR. MANNING: Not with respect to 

| today's proceedings. Today is no problem. 

a THE COMMISSIONER: Well, perhaps 

a Mr. Tobias or Mr. Shanahan, you could have that 

al privilege then. 
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MR. TOBIAS: I am afraid I have 
a previous commitment this evening, Mr. Commissioner. 
THE COMMISSIONER: Welly al don*t 
think this is an immediate problem, Mr. Manning, 
and we will work on it and see if we can find the 
solution. 
Anything else?’ Yes. All right, 
Eien unt) +0 so Clock tomorrow morning. 


pam eceupon, tite Nearing adjourned at 430° p.m. 
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